Atty. Dkt. No. 030427-0107 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant: Per Pihlmann ISAGER et al. 

Title: WATER DISPERSIBLE 

COMPOSITIONS CONTAINING 
NATURAL HYDROPHILIC 
WATER-INSOLUBLE 
PIGMENTS, METHODS OF 
PREPARING SAME AND THEIR 
USE 

Appl. No.: 10/788,418 
Filing Date: 03/01/2004 

Examiner: David M. Brunsman 
Art Unit: 1755 

Confirmation 4956 
Number: 



TERMINAL DISCLAIMER 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Your Petitioner, CHR-HANSEN A/S, having its principal place of business at , 
Boege Alle 10-12, Hoersholm, Denmark 2970, represents that it is the owner of the entire 
right, title, and interest in and to U.S. Patent AppUcation Serial No. 10/788,418, filed 
03/01/2004, which is a continuation of U.S. Patent Application No. 10/222,818, filed 
08/19/2002, which is now U.S. Patent number 6,719,839, issued on 04/13/2004, which is a 
continuation of U.S. Patent AppUcation No. 09/101,764, filed 09/21/1998, now abandoned, by 
virtue of an Assignment filed and recorded on 09/21/1998, on Reel/Frame 009853/0763, in the 
United States Patent and Trademark Office, a copy of which is attached hereto as APPENDIX 
A. Further, your Petitioner represents that it is the owner of U.S. Patent Application No. 
09/101,456, filed 09/17/1998, now U.S. Patent number 6,190,686, issued on 02/20/2001, by 
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virtue of an Assignment filed and recorded on 09/17/1998, on Reel/Frame 9752/0083, in the 
United States Patent and Trademark OfiFice, a copy of which is attached hereto as APPENDIX 
B. 

Your Petitioner, CHR-HANSEN A/S, hereby disclaims the terminal part of the 
term of any patent granted on U.S. Patent Application 10/788,418 which would extend 
beyond the fiill statutory term, as shortened by any terminal disclaimer, of U.S. Patent number 
6,719,839, or U.S. Patent number 6,190,686, and hereby agrees that any patent so granted on 
U.S. Patent Application 10/788,418 shall be enforceable only for and during such period that 
the legal title to any patent granted on U.S. Patent Application shall be the same as the legal 
title to any patent granted on U.S. Patent Application 10/788,418, this agreement to run with 
any patent granted on U.S. Patent Application 10/788,418 and to be binding upon the grantee, 
its successors or assigns. 

In making the above disclaimer, Petitioner does not disclaim any terminal part 
of any patent granted on U.S. Patent Application 10/788,418, prior to the full statutory term 
of any patent granted on U.S. Patent Application as defined in 35 U.S.C. §§154-156 and 173, 
in the event that any patent granted on U.S. Patent Application expires for failure to pay a 
maintenance fee, is held unenforceable or is found invalid in a final judgment by a court of 
competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 
CFR §1, 321(a), has aU claims canceled by a reexamination certificate or as a result of an 
interference proceeding, or is otherwise not deemed to provide the rights conveyed by 35 USC 
§154, prior to the full statutory term of any patent granted on U.S. Patent Application as 
defined in 35 USC §§154-156 and 173, except for the separation of legal title stated above. 
Further, Petitioner does not disclaim any terminal part of a patent granted on U.S. Patent 
Application 10/788,418 that would extend beyond the present termination of any patent 
granted on U.S. Patent Application , in the event that such present term is extended by virtue 
of compliance with the conditions for term extension of any present or future patent term 
extension provisions of the patent law, including but not limited to 35 U.S.C. §§155, 155A or 
156, and without waiving Petitioner's right to extend the term of a patent granted on U.S. 
Patent Application 10/788,418 to the extent provided by law. 
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The undersigned, being the Attorney of Record for U.S. Patent Application 



10/788,418, and duly authorized to act on behalf of Petitioner, certifies that he has reviewed 
the Assignments attached as APPENDICES A and B, and to the best of his knowledge and 
belief, legal title to U.S. Patent Application 10/788,418 and any patent granted on U.S. Patent 
Application rests with Petitioners, CHR-HANSEN A/S. The undersigned declares that all 
statements made herein of his own knowledge are true and that all statements made on information 
and belief are believed to be tme; and further that these statements were made with the knowledge 
that willAil false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001, Title 18 of the United States Code, and that such willfiil false statements may 
jeopardize the validity of the above-identified application or any patent issuing therefi-om. 



Respectfiilly submitted, 



Date ^C^ K\.^.i^^Lr'^0OL 



By 




FOLEY & LARDNER LLP 
22428 

Telephone: (202) 672-5404 
Facsiimle: (202) 672-5399 



Stephen A. Bent 
Attorney for Applicant 
Registration No. 29,768 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Remark Office 

ASSJSTAfsrr SECA^^JrY and CX)MMISSI0NCR 

PATENTS AND 1 hlADGMARKS 
Washington. D C 20231 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER 
REFERENCED BELOW. 

PLEASE REVIEW ALL INFOPMATION COOTAINED ON THIS NOTICE. THE 
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD 
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723. 
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, 
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY, 
SUITE 320, WASHINGTON, D.C. 20231. 



RECORDATION DATE: 09/17/1998 REEL/FRAME: 9752/0083 

NUMBER OF PAGES: 5 

BRIEF: ASSIGNMENT OF ASSIGNOR" 'S INTEREST (SEE DOCUMENT FOR DETAILS) 

ASSIGNOR: 

ISAGER, PER PIHLMANN DOC DATE: 08/31/1998 
ASSIGNOR: 

WINNING, MARIANNE DOC DATE: 08/10/1998 

ASSIGNEE: 

CHR. HANSEN A/S 
BOEGE ALLE 10-12 
HOERSHOLM, DENMARK 2 970 

SERIAL NUMBER: 09101456 FILING DATE: 09/17/1998 

PATENT NUMBER: ISSUE DATE: 



SEDLEY PYNE, PARALEGAL 
ASSIGNMENT DIVISION 
OFFICE OF PUBLIC RECORDS 



APPENDIX A 



^1595 (modifM) 
0651-0011 (exp. 4/94) 




the Honorable Commissioner of Pate. 
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SHEET 



09/1014541;^ 



tf S. DEPARTMENT OF COMML 

Patent and Trademark Office 



ached original documents or copy thereof. 



Nanne of conveying party <ies): 

Per Pihimann TSAGER (A upust 31> 199H> and Marianne 
WINNING ( August 10. 1998) 



Additional name(s) of conveying partydes) attached? No 



3. Nature of conveyance: 

XX Assignment 
_ Security Agreement 
Other _ 



_ Merger 

_ Change of Name 



Execution Date: (same as above) 



2. Name and address of receiving party(ies): 
Name: rHR. HANSEN A/S 
Internal Address: 
Street Address: Boe^e Alle 10-12 
City: Hoershoim . State: Denmark ZIP: 2970 

Additional namets) & address(es) attached? 5{o 



B. Patent No.(s) 



4. Application number(s) or patent number(s): 

If this document is being filed together with a new ^PP''<^^^'^"'J_^^^ "^^'^ °' '""^ application is: 

A. Patent Application No.(s) 

09/101,456 



Additional numbers attached? No 



5. Name and address of party to whom correspondence 
concerning document should be mailed: 

Name: Stephen A. Bent 

Internal Address: FOI FV & LARDNER 

Street Address: ^000 K Stree t, N.W.. Suite 500 

City: Washington , State: ZIP: 20007-5109 



:0000034 0910 



6. Total number of applications and patents 
involved: 1 



7. Total fee (37 C.F.R. § 3.41) $40.00 

XX Enclosed 

_ Authorized to be charged to deposit account 



8. Deposit account number: 19-0741 



(Attach duplicate copy of this page if paying by deposit 
account) 



DO NOT USE THIS SPACE 



r^rrr :"t;'r:/::.e .n. .e,ie, r.e fore^oin, ^nforrr.tion ,W^e an. carreer an. a., a.ac... co,y is a .a. co.y of 
the original document. / >, / y * 



Stephen A> Bent 



Signature 



September 17, 1998 
Date 



Name of Person Signing 

Total number of pages including cover sheet, attachments, and document: 5 



Mail documents to be recorded with required cover sheet information to; 
Commissioner of Patents & Trademarks, Box Assignments 
Washington, D.C. 20231 
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In consideration of the sum of One Dollar and other good and 
valuable consideration, the receipt and sufficiency of which is 
hereby acknowledged, each undersigned inventor has ©old and 
assigned, and by these presents hereby sells and assigns unto 

Chr, Hansen A/S 
Boege A116 10-12 
2970 Hoersholm 
Dezunark 

(hereinafter referred to as the ASSIGNEE) 

all right, title and interest for the United States, its 
territories and possessions in and to an invention entitled 

-Water dispersible coa^sitions containing natural 
hydrophobic pigment* method of preparing same and their 
use" 

as set forth in United States Patent Application No. 

filed which is the national stage of the 

International patent application PCT/DK97/00015 filed on the 14 
January 1997; 

in and to said United States Patent Application including any 
and all divisions or contintiatloas thereof and in and to any 
and all Letters Patent of the United States which may issue on 
any such application or for said invention, including any and 
all reissues or extensions thereof, to be held and enjoyed by 
said ASSIGNEE, its successors, legal representatives and 
assigns to the full end of the term or terms for which any and 
all such Letters Patent may be granted as fully and entirely as 
would have been held and enjoyed by the undersigned had this 
Assignment not been made; 

Each of the undersigned hereby authorizes and requests the 
Commissioner of Patents and Trademarks to issue any and all 
Letters Patent of the United States resulting frcan said 
application or any division or divisions or continuing or 
reissue applications thereof to the ASSIGNEE i its successors or 
assigns in accordance herewith; 

Each of the undersigned warrants and covenants that he has the 
full and unencumbered right to sell and assign the interests 
herein sold and assigned and that he has not executed and will 
not execute any document or instrument in conflict herewith; 




Bach of tihe undersigned further covenants and agrooe that at 
any time upon request of said ASSIGNEE, its 9uccessor9, legal 
representatives or assigns he will communicate to said 
ASSIGNEE, its successors, legal representatives or assigns all 
information known to him relating to said invention or patent 
application and that he will execute and deliver any papers , 
maJce all rightful oaths, testify in any legal proceedings and 
perform all other lawful acts deemed necessary or desirable toy 
said ASSIGNEE, its successors, legal representatives or assigxxs 
in order to vest the entire right, title and interest to the 
said invention, to said application including divisions and 
continuations thereof and to any and all Letters Patent which 
may be granted therefor or thereon, including reissues or 
extensions, in said ASSIGNEE, its successors, or assigns or to 
assist said ASSIGNEE, its successors, legal representatives or 
assigns in obtaining, reissuing or enforcing Letters Patent of 
the United States for said invention; 



Each of the undersigned hereby grants the firm of Foley & 
Lardner, Suite SOO, 3000 K Street, N.W., Washington, D,C, 
20007-5109, the power to insert in this Assignment any further 
identification which may be necessary or desirable to con5)ly 
with the rules of the United States Patent and Trademark Office 
for recordation of this Assignment* 

Per Pihlmann Isager 
c/o Chr. Hansen Inc. 
9015 West Maple Street 
Milwaukee, HI 53214, USA 

Danish 



Inventor: 
Residence: 

Citizenship: 
Place and date: 
Signature : 



Inventor : 
Residence: 

Citizenship: 
Place and date: 



Marianne Winning 
Rypevamget 10 
2980 Kokkedal 
Denmark 

Danish 



Signature: 



ASSIGNMENT 



In consideration of the sum of One Dollar and other good and 
valuable consideration, the receipt and sufficiency of which is 
hereby acknowledged, each undersigned inventor has sold and 
assigned, and by these presents hereby sells and assigns unto 

Chr. Hansen A/S 
Boege Alle 10-12 
29 70 Hoersholm 
Denmark 

(hereinafter referred to as the ASSIGNEE) 

all right, title and interest for the United States, its 
territories and possessions in and to an invention entitled 

"Water dispersible compositions containing natural 
hydrophobic pigment, method of preparing same and their 
use" 

as set forth in United States Patent Application No. 

filed which is the national stage of the 

International patent application PCT/DK97/00015 filed on the 14 
January 1997; 

in and to said United States Patent Application including any 
and all divisions or continuations thereof and in and to any 
and all Letters Patent of the United States which may issue on 
any such application or for said invention, including any and 
all reissues or extensions thereof, to be held and enjoyed by 
said ASSIGNEE, its successors, legal representatives and 
assigns to the full end of the term or terms for which any and 
all such Letters Patent may be granted as fully and entirely as 
would have been held and enjoyed by the undersigned had this 
Assignment not been made; 

Each of the undersigned hereby authorizes and requests the 
Commissioner of Patents and Trademarks to issue any and all 
Letters Patent of the United States resulting from said 
application or any division or divisions or continuing or 
reissue applications thereof to the ASSIGNEE, its successors or 
assigns in accordance herewith; 

Each of the undersigned warrants and covenants that he has the 
full and unencumbered right to sell and assign the interests 
herein sold and assigned and that he has not executed and will 
not execute any document or instrument in conflict herewith; 




Each of the undersigned further covenants and agrees that at 
any time upon request of said ASSIGNEE, its successors, legal 
representatives or assigns he will communicate to said 
ASSIGNEE, its successors, legal representatives or assigns all 
information known to him relating to said invention or patent 
application and that he will execute and deliver any papers, 
make all rightful oaths, testify in any legal proceedings and 
perform all other lawful acts deemed necessary or desirable by 
said ASSIGNEE, its successors, legal representatives or assigns 
in order to vest the entire right, title and interest to the 
said invention, to said application including divisions and 
continuations thereof and to any and all Letters Patent which 
may be granted therefor or thereon, including reissues or 
extensions, in said ASSIGNEE, its successors, or assigns or to 
assist said ASSIGNEE, its successors, legal representatives or 
assigns in obtaining, reissuing or enforcing Letters Patent of 
the United States for said invention; 

Each of the undersigned hereby grants the firm of Foley & 
Lardner, Suite 500, 3000 K Street, N.W. , Washington, D.C. 
20007-5109, the power to insert in this Assignment any further 
identification which may be necessary or desirable to comply 
with the rules of the United States Patent and Trademark Office 
for recordation of this Assignment, 



Inventor : 
Residence: 



Citizenship: 
Place and date: 
Signature: 



Per Pihlmann Isager 
c/o Chr. Hansen Inc. 
9015 West Maple Street 
Milwaukee, WI 53214, USA 

Danish 



Inventor: 
Residence: 



Citizenship: 
Place and date: 
Signature: 



Marianne Winning 
Rypevaenge t 10 
2980 Kokkedal 
Denmark 



Danish 





1700 Diagonal Road, Suite 450 
Alexandria, VA 22314 

Phone: (703) 486-1150 Fax: (703) 892-4510 

Email: mail@landon-ip.com 
Web: yywwjandpn 



PATENT TITLE SEARCH REPORT 
BARBARA BEAVERS 
FOLEY & LARDNER LLP 
REFERENCE #: 030427-0107 

Thursday, November 16, 2006 

Bibliographic Information 

Patent: 6.719,839 
Issue Date: 4/13/2004 
Application: 10/222,818 
Filing Date: 8/19/2002 

Title: WATER DISPERSABLE COMPOSITIONS CONTAINING NATURAL HYDROPHILIC WATER-INSOLUBLE 
PIGMENTS, METHODS OF PREPARING SAME AND THEIR USE 
Inventor(s): PER PIHLMANN ISAGER; MARIANNE WINNING 

Additional Information 

Complete Chain of Title: □ Y 0 N 

Note: This chain of title is showing to be incomplete at the USPTO. In order to complete the chain of title, the 
researchers at Landon IP traced back to the following parent applications: 

2002/0026886 

The chain of title information for these parent applications is listed below. 
Chain of Title/Assignment Information 



6,719,839 





Reel/Frame 


Assignor 


Execution 
Date 


Assignee 


Conveyance 


Recordation 
Date 


Assignment 
Documents Attached? 


No 

Assignment 

Data 

Available 





Note: A copy of the USPTO Abstract of Title is attached. 



2002/0026886 





Reel/Frame 


Assignor 


Execution 
Date 


Assignee 


Conveyance 


Recordation 
Date 


Assignment 
Documents 
Attached? 


Assignment 
1 


009853/0763 


PER 

PIHLMANN 
ISAGER 
MARIANNE 
WINNING 


08/31/1998 
08/10/1998 


CHR. 

HANSEN 

A/S 


ASSIGNMENT 
OF ASSIGNORS 
INTEREST 


9/21/1998 


Y 



Disclaimer: The current lag time at the USPTO is over 200 days. Therefore, anything submitted within the last 6 

months may not show up In the Assignments database. 
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Assignment Data Not Available 

For Patent Number: 6719839 

Search Results as of: 11/16/2006 03:03 PM 



If you have any comments or questions concerning the data displayed, contact PRD / Assignments at 571-272-3350. 

Web Interface last modified: July 26, 2006 v.1.10 
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Patent Assignment Abstract of Title 



Page 1 of 1 



Total Assignments: 1 

Application #: Q91Q1764 Filing Dt: 09/21/1998 Patent #: NONE issue Dt: 

PCX #: NONE Publication #: US20020026886 Pub Dt: 03/07/2002 

Inventors: PER PIHLMANN ISAGER, MARIANNE WINNING 

Title: WATER DISPERSIBLE COMPOSITIONS CONTAINING NATURAL HYDROPHILIC, WATER-INSOLUBLE 
PIGMENTS, METHODS OF PREPARING SAME AND THEIR USE 

Assignment: 1 

Reel/Frame: QQ9853 / Q7&3 Received: 04/05/1999 Recorded: 09/21/1998 Mailed: 06/14/1999 Pages: 5 
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

Assignors: ISAQERrPgR PIHInMANN Exec Dt: 08/31/1998 

yyiNNING^WARIANNE Exec Dt: 08/10/1998 

Assignee: CHR. HANSEN a/s 
BOEGE ALLE 10-12 
HOSERSHOLM, DENMARK 2970 
Correspondent: FOLEY & LARDNER 
STEPHEN A. BENT 
3000 K STREET, N,W., SUITE 500 
WASHINGTON, D.C. 20007-5109 

Search Results as of: 11/16/2006 03:07 PM 



If you have any comments or questions concerning the data displayed, contact PRD / Assignments at 571-272-3350, 

Web Interface last modified: July 26, 2006 v.l.lO 



http://uspto-a-ptasx-2.uspto.gov/ahdstaf]D^qjsp?sid==ses$ion.getId%28%29^ 11/16/2006 



FORMnro-i596fi 

|R«v. 6-931 

OMB No, 0661-001 1 {mitp. 4/941 



04-05-1999 



Rl 



I 



EET 



U.S. DEPARTMENT OF COMMERCE 
Patent and Tradamark Oflica 



To the Honor^te Commissioner of Patents u..«. 



101001176 



iwiw. « woao ipumu uwr cmauhed Original docutvients or copy thereof. 



1. Name of conveying party(ies): 

Per PihlnianQ ISAGER (August 3U 1998) aod Marianoe 



Additional name(8} of convaying party(ies} attached? No 



3. Nature of conveyance: 

XX Assignment 
_ Security Agreement 
Other 



_ Merger 

_ Change of Name 



Execution Date: (same as above) 



2. Name and address of receiving party(ies): 
Name: Chr. Hansen A/S 
Internal Address: 
Street Address: Bocgc Alie 10^12 
City: HoershoJm . State: Denmarh; ZIP: 3970 

Additional nannie<s) & addre5s(as) attached? No 



4. Application number(s> or patent number(s): 

If this document Is being filed together with a new application, the execution date of the application is: 
A. Patent Application No.(s) B. Patent No.(s) 

09/101«764 



Additional numbers attached? No 



5. Name and address of party to whom correspondence 
concerning document should be mailed: 

Name: Stephen A. Bent 

Internal Address: FOLEY & LABDSER 

Street Address: 3pOp K Street. Saite SCO 

ZIP: 20OT7-5109 



J City: Washington . State: DX. 
/ 09/28/1390 Wtt-f? 40000101 0^WI7&4 

( 08 FCrSei 40.00 OP 




6. Total number of applications and patents 
involved: 1 



7. Total fee (37 C.F.R. § 3.41). . . . , . .$ 40.00 
XX Enclosed 

„ Authorized to be charged to deposit account 



8. Deposit account number: 19-0741 

{Attach duplicate copy of this page If paying by deposit 

account) 



DO NOT USE THIS SPACE 



9. Statement and signature. 

To the host of my knowMga and belief, the foregoing Information is true and correct and any attached copy Is a true copy of 
the original document 



Name of Person Signing 



Signature 



September 21. 1998 
Date 



Total number of pages including cover sheet, attachments, and document: ^ 




Malt documents to be recorded with required cover sheet information to; 
Commissioner of Patents & Trademarks, Box Assignments 
Washington, D.C. 20231 
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ASS X Q isr u m n T 



Xtx coxisldera.t:loa ot th9 &\im at One Dollar amd ochesr ^ood and 
valvaU7l6 ccaoMldeiration, th« receipt and ©uf f iciexxcy off ie 
hereby aclmowled^ed, Mch xinderaignad Invent^or haa aold and 
assigned^ auid by chese presence hereJE?y sells and assxgzts unto 

Chr. Hansen A/S 
Boege A116 
2970 Koersti9Xm 

(nsrsdlnafter referrcKi to as tHe ASSXGNBH) 

all rlglic« clcle and Incsrest for tne united States, its 
Uerritorias and possessions in and to an invenclon entitled 

■"Hater dlspersibie coinposltlons containing natural 
tiydrophilicj water- insoluble pigments, methods ot preparing 
same and tHeir use** 

as set: forth in United Sfcates Patient Application No, ______ 

filed _____,^,_.,..,,,^_. which is the national stage of the 

International patent application PCr/OlC97/00026 filed on 20 
Janxiary 1997; 

in and to said United States Patent Application including ai^ 
and all divisions or continuations thereof and in and to any 
and all Xietters Patent of the United States vhich may issue on 
any such application or for said invention^ including any and 
all reissues or extensions thereof, to be held and enjoyed by 
said ASSXQNBB« its successors r legal representatives and 
assigns to the full end of the term or therms for which any and 
all such tietters Patent may be granted as fully and entirely as 
would have been held and enjoyed by the undersigned had this 
Assigxunent: not been xnader 

Sach of the undersigned hereby authorises and requests the 
Coinmissioner of Patents and Trademarks to issue any and all 
I«etters Patent of the United States iresulting from eaid 
application or any division or divisions or continuing or 
reissue aqpplications thereof to the ASSIGNEE^ its successors or 
assigns in accoxrdance herewith/ 

Sach of the uxuiersigned warrants and covenants that he has the 
full and unencumbered right to sell and assign the interests 
herein sold and assigned and ehat he has not executed and will 
not execute suay document or instrxunent in conflict herewith; 



PATENT 
REEL: 9853 FRAME: 0764 
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FVAP A/S 



C&009 



sacli Of ntie underslgneci tfurtiner covenAnt:a and »srmem thAt: at: 
any time upon request: of said ASSXGR&B, Its successors, legal 
representatives or assigns He will ccsnuaicate to said 
ASSZCUBS, its successors, legal representat:ive8 or- assigzus all 
information known to him relating to said invenclon or patent 
Eipplication and tHat he will execute and deliver any papers, 
make all rightful oaths, cestify in axsy legal proceedings and 
pertonn all other lawful acts deemed necessary or desirable Joy 
said ASSXmiSB, its successors, legal representatives or assigns 
in order to vest the entiire right, title and intezrest to the 
said invention, to said application including divlelons and 
continuations thereof and to any and all Zietters Patent which 
may he granted therefor or thereon, including z-eissues or 
extensions, in said assxgnbs, its successors » or assigns or to 
assist said ASSTQtTBB, its successons, legal representatives or 
assigns in obtaining, reissuing or enforcing tistters Patent of 
the TTnited States for said invention; 

Each of the undersigned hereby grants the firm of Foley & 
tiardner, suite 500, 3000 K streeCt M.w., Washington, D.C. 
2 000 7 -BIOS, tha power to insert in this Assignment any further 
identification which may be necassary or desirable to comply 
with the rules of the united States Patent and Trademark Office 
for recortlation of this Assignment « 

Inventor: Per Fihlmann Isager 

Residence: c/o Chr. Hansen Xnc* 

9015 Kest Maple Street 

Milwaukee, WX 532X4 



Ci ti zenship : Pamish 
Place and date: 
Signatures 



Xnventor: Marianne Winning 

Residence: Rypevimget 10 

29 eo Kokkadal 

Denmark 

Citizenship: Danish 
Place and date: . 
S ignature s 
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ASSXGirMENT 



In consideration of the sum of One Dollar and other good and 
valuable consideration, the receipt and sufficiency of which is 
hereby acknowledged, each undersigned inventor lias sold and 
assigned, and by these presents hereby sells and assigns unto 

Chr. Hansen A/S 
Boege AllS 10-12 
2970 Hoersholm 
Denmark 

(hereinafter referred to as the ASSIGNEE) 

all right, title and interest for the United States, its 
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ABSTRACT 



Ready-to-use water dispersible pigment compositions con- 
taining waer-insoluble, hydrophilic pigments are provided. 
The compositions comprise a stable dispersion of the pig- 
ment such as a porphyrin pigment, carmine, curcumin and a 
carotenoid in the form of bodies of an average size which is 
at the most 10 /an is provided. The pigment bodies are 
dispersed without the use of a surface active substance in an 
aqueous phase comprising a hydrocoUoid. The natural pig- 
ment compositions which are useful for coloring of food 
products and pharmaceuticals do not migrate in the products 
and they are acid stable. The compositions are useful in 
coating compositions for tablets and dragees. 
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WATER DISPERSIBLE COMPOSITIONS 
CONTAINING NATURAL HYDROPHIUC 
WATER.nSfSOLUBLE PIGMENTS, METHODS 
OF PREPARING SAME AND THEIR USE 

5 

This is a Continuation Application of Application No. 
09/101,764, filed Sep. 21, 1998 , now abandoned, which is 
the U.S. national stage of PCT/DK97/0026, filed Jan. 20. 
1997, 

FIELD OF INVENTION 

The present invention provides ready-to-use water dis- 
persible compositions containing natural hydrophilic, water- 
insoluble pigments which are useful for the colouring of 
edible products and pharmaceutical products. 

TECHNICAL BACKGROUND AND PRIOR ART 

Colouring agents are commonly used as additives in the 
manufacturing of food products and pharmaceuticals. A 
wide range of such colouring agents are commercially 
available making it possible, when a particular colour tone 
is desired, to select a single agent having the desired colour 
or a mixture of agents which in an appropriate combination 
impart the desired colour to the product. 

The commercial colouring agents can be synthetic sub- 
stances which are also normally referred to as dyes or 
azodyes, or the agents can be pigments of natural origin, e.g. 
in the form of plant material containing the pigment or as 
more or less purified pigments eTctracted from plants, ani- 
mals or microorganisms. ^ 

Occasionally, food grade or pharmaceutically acceptable 
colouring agents are provided in the form of synthetic or 
artificial substances having the same chemical composition 
as naturally occurring pigments. This type of colouring 
agents are also referred to in the art as "nature identical" 
colours. However, in the present context the term "natural 
pigment" is used exclusively to designate pigments which 
are derived from a natural source. 

Food grade or pharmaceutically acceptable natural pig- 4^ 
ments can be water soluble or they can be essentially 
water-insoluble or sparingly soluble in water, including 
hydrophobic pigments. A water soluble natural pigment as 
such can only be used for colouring a product having an 
aqueous phase during and/or after manufacturing. Similarly, 45 
the use of a hydrophobic natural pigment as such requires 
that the product to be coloured has a lipid phase in which the 
pigment is soluble. 

Certain pigments of natural origin such as metal chelates 
of carminic acid and curcumin, norbixin and chlorophyllin 50 
are insoluble in water at neutral pH or below but soluble in 
alkaline solutions. In this context, the term "natural hydro- 
philic water-insoluble pigment", refers to pigments of natu- 
ral origin which are generally insoluble in aqueous media at 
about neutral pH or below but soluble in aqueous media at 55 
pH values in the alkaline range. Accordingly, the natural 
hydrophilic water- insoluble pigments which are dissolved in 
alkaline media precipitate at a pH level below 7. 

However, it may be desirable to obtain the colour tone of 
a particular water-insoluble, hydrophilic natural pigment or 60 
a mixture of such pigments in a food product or a pharma- 
ceutical product which does not comprise a phase in which 
the pigment is readily soluble, e.g. an aqueous phase with a 
pH value below 7. There is therefore an industrial need for 
colouring agents containing water-insoluble, hydrophilic 65 
natural pigments in the form of acid-proof water-miscible or 
water dispersible compositions. 



Commercial water dispersible preparations of water- 
insoluble natural pigments such as carmine are e.g. available 
from Overseal Foods Ltd, Derbyshire, England under the 
trade name miChroma™. These products are provided as 
suspensions in propylene glycol and glucose syrup and the 
manufacturer states in data sheets that the products will stain 
clothing and skin. 

In the pharmaceutical industry and the food industry 
colouring agents are used widely for the colouring of sugar 
coatings of e.g. sugar confectionaries, dragees, tablets, pills, 
gums and granulates. Presently, most colouring agents avail- 
able for this purpose are based on synthetic dyes, e.g. in the 
form of food grade lakes which are pigments formed by 
precipitation and absorption of a dye on an insoluble base or 
substrate, such as alumina hydrate. A wide range of coating 
compositions comprising such lakes are available. Presently, 
propylene glycol-based dispersions are commonly used to 
incorporate such dyes into solutions used for film-coating of 
pharmaceutical tablets. It is recognized in the art that pro- 
pylene glycol has a negative effect on both the processing 
time and physical properties of the film. 

WO 92/11002 discloses a film-forming composition for 
use in coating tablets and capsules, consisting of powdered 
pigment particles, a film-forming, water soluble or water 
dispersible, edible polymer and alx>ut 1-30% by weight of 
water This composition is described as a wet powder blend 
and it is manufactured by blending the dry ingredient 
followed by the addition of water by spraying it onto the 
blend. 

A weU-known problem associated with the use of water 
soluble or dispersible compositions of colouring agents is 
the tendency of such agents to migrate from one compart- 
ment of a food product or a pharmaceutical product to 
another where the colouring is undesircd. This phenomenon 
is also referred to as "bleeding". 

It is therefore particularly desirable to have water soluble 
or dispersible namral pigment preparations which do not 
migrate during manufacturing or within the finished product 
during storage and handling, or come off when handled. 

Other problems or shortages associated with known 
water-miscible or water disper.sible natural colouring agents 
are low stability against light, heating, catalyst and oxygen 
generated changes of the colour hue and an unsatisfactory 
covering ability when used for coating purposes. Problems 
which are frequently encountered with known water dis- 
persible compositions comprising hydrophilic, water- 
insoluble pigments when using such compositions in acidic 
media are that the pigments precipitate, separate and accu- 
mulate on siurfaces and/or change their colour hue. 

Thus, it is apparent that water dispersible colouring com- 
positions containing water-insoluble, hydrophilic natural 
pigments, which are based on aqueous dispersions of the 
pigment without potentially undesirable additives including 
surface active substances or propylene glycol, which are 
suitable for manufacturing of food products as well as 
pharmaceutical products, which are more stable to 
degradation, which do not migrate and which are not asso- 
ciated with the above problems have hitherto not been 
available to the industry. 

The advantages obtained with the colouring agents of the 
present invention in non-powdered form include: 

their use give no dusting problems as it is the case with 
powdered products, 

in contrast to a powder product they are more readily 
dispersible in aqueous systems, 

their manufacturing does not include a drying step which 
implies that the production costs are lower and that the 
pigments are not damaged by heat and oxygen. 
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they possess increased dosage performance, 

they can be provided with a water content and a coasis- 
tency which is adapted to the particular field of use, e.g. 
ranging trom concentrated pastes to low viscosity prod- 
ucts. 5 

In general, the advantages of the compositions according 
to the invention include: 

they do not give rise to migration problems, 

they do not contain undesirable additives, 

they do not precipitate, separate and accumulate on sur- 
^ces and/or change their colour hue at low pH, i.e. they 
are what is referred to in the art as "acid-proof 

they make it possible to confer a desired cloudiness or 
reflection to otherwise clear media in a controlled 15 
manner. 

SUMMARY OF THE INVENTION 

Accordingly, the invention pertains in one aspect to a 
ready-to-use pigment composition comprising a dispersion 20 
of a water-insoluble, hydrophihc natural pigment in the form 
of bodies of an average size which is at the most 10 jum, said 
bodies being dispersed in the absence of a surface active 
substance in an aqueous phase comprising a faydrocolioid, 
the composition containing at least 5% by weight of water. 25 

In another aspect the invention provides a ready-to-use 
water dispersible pigment composition comprising a disper- 
sion of a water-insoluble, hydrophilic natural pigment in the 
form of bodies of an average size which is at the most 10 ^m, 
said bodies being dispersed in the absence of a surface active 
substance in an aqueous phase comprising a hydrocolloid, 
the composition containing less than 5% by weight of water, 
subject to the Uoiitation that when the pigment is carmine or 
spray dried norbixin the hydrocoUoid is not gelatin. 

In further aspects the invention relates to the use of such 
a composition in the manufacturing of an edible product 
whereby the composition is di^ersed in the aqueous phase 
of said food product, including the use in food products 
wherein the aqueous phase has a pH which is at the most 7, 
and the use of the above compositions in the manufacturing ^ 
of an edible product comprising multiple, separated com- 
partments whereby the composition is dispersed in one or 
more selected compartments, the composition in one com* 
partment essentially not migrating to other compartment. 

In a still further aspect, the invention relates to the use of 
the above compositions in the manufacturing of a pharma- 
ceutical product. 

Still further objectives of the invention are to provide an 
edible product or a pharmaceutical product comprising the 5q 
above compositions. 

The invention also provides a first method of preparing a 
ready-to-use water dispersible pigment composition, said 
method comprising preparing a dispersion of a water-in- 
soluble, hydrophilic natural pigment by mixing the pigment 55 
in the absence of a surface active substance into an aqueous 
phase containing a hydrocolloid, to obtain a dispersion 
containing the pigment in the form of bodies having an 
average size of at the most 10 /im, the composition contain- 
ing at least 5% by weight of water. 60 

In another aspect the invention pertains to a first alterna- 
tive method of preparing a ready-to-use water dispersible 
pigment composition, said method comprising the steps of 
preparing an alkaline aqueous solution comprising a water- 
in-soluble, hydrophihc natural pigment, preparing an aque- 65 
ous dispersion or solution of a hydrocoUoid, and mixing the 
alkaline aqueous solution with the aqueous dispersion of a 



,839 B2 

4 

hydrocolloid, and if desired, adjusting the pH to a level 
which causes the pigment to precipitate, to obtain the 
composition comprising the pigment in the form of bodies 
having an average size of at the most 10 /^m, the composition 
containing at least 5% by weight of water. 

In yet another aspect the invention relates to a second 
alternative method of preparing a ready-to-use water dis- 
persible pigment composition, said method comprising the 
steps of preparing an alkaline aqueous solution comprising 
a water-insoluble, hydrophilic natural pigment followed by 
decreasing the pH to a level which causes the pigment to 
precipitate, resulting in a dispersion of precipitated pigment, 
preparing an aqueous dispersion or solution of a hydrocol- 
loid and mixing the dispersion comprising the precipitated 
pigment with the diversion or solution of hydrocolloid to 
obtain the composition comprising the pigment in the form 
of bodies having an average size of at the most 10 /an, the 
composition containing at least 5% by weight of water. 

DETAILED DISCLOSURE OF THE INVENTION 

The ready-to-use compositions according to the invention 
comprise or are based upon a dispersion of a water- 
insoluble, hydrophilic natural pigment. As used herein the 
term "water-insoluble, hydrophihc" indicates that the pig- 
ment in the amounts used herein is water-insoluble or 
sparingly soluble in aqueous media at about neutral pH or 
below or at pH levels up till about 9, but soluble in an 
alkaline aqueous medium such that the pigment will occur as 
a separate phase in aqueous media at neutral pH or below. 

In this context, the term "surface active substance" is used 
interchangeably with the term "surfactant" and "tenside" 
and it includes compounds which are generally referred to as 
anionic, cationic, non-ionic, amphoteric and zwitterionic 
surfactants. A review of such surface active substances is 
e.g. given by 1 Smith, Blackie Academic & Professional, 
1991, 169-201. As used herein the term "surface active 
substance" does not include hydrocoUoids as mentioned 
below. It is to be understood, that the expression "in the 
absence of a surface active substance" does not exclude the 
presence of a surfactant in minor amounts which substan- 
tially does not impart surface activity. 

The natural pigment can be any food grade or pharma- 
ceutically acceptable water-insoluble, hydrophihc colouring 
matter derived from a natural source. Thus, the pigment may 
either be in a substantially pure form or it may be contained 
in the material where it occurs naturally such as a plant or 
animal material, optionally in combination with a food grade 
and/or pharmaceuticaUy acceptable carrier. The most widely 
used natural pigments as defined herein include water- 
insoluble, hydrophilic carotenoids such as e.g. norbixin, 
curcumin, porphyrin pigments including chlorophyllin, and 
carmine. 

Carotenoids which have yellow, orange or red colours 
occurs widely in nature and important sources are plants 
including grasses, the annatto tree, citrus species. Capsicum 
annum, Crocus saiivus flowers and marigold flowers, marine 
algae, yeast and some animals. Carotenoids or derivatives 
hereof which are water-insoluble and hydrophilic are useful 
in the present invention. 

A further important class of natural pigments is quininoid 
pigments of which the most widely used is cochineal car- 
mine which is obtained by aqueous extraction from the 
insect Coccus cacti. Normally, the extract is precipitated as 
the insoluble aluminium lake known as cochineal caraiine 
which is soluble in alkaline aqueous media but sparingly 
soluble in aqueous media having pH below about 9. 
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Further water-insoluble, hydrophilic natural pigments that 
are useful in the present invention are curcumin, which is the 
major pigment in turmeric, the coloured oleoresin extract of 
the Curcuma plant, and water-insoluble hydrophilic porphy- 
rin pigments such as chlorophyllin and pigment based 
substantially on water soluble salts of derivatives of phaeo- 
phytin a or b. 

In accordance with the invention the natural pigments in 
the above compositions are present in the form of bodies of 
an average size which is at the most 10 jam. Preferably, the 
pigment is in the form of bodies having an average size of 
at the most 5 /im, preferably at the most 2 /im and more 
preferably at the most 1 /an, e.g. at the most 0.1 ptm or at the 
most 0.01 fim. It is contemplated that the ability of the 
pigment to provide an attractive colour hue and to provide 
an effective colouring e.g. when the composition is used in 
coating compositions, is increasing with decreasing size of 
the pigment bodies. The colour intensity, colour hue and the 
transparency can be controlled by appropriately selecting the 
size of the bodies. 

In accordance with the invention, the pigment bodies are 
preferably solid particles such as e.g. solid particles of 
curcumin, carmine, norbixin and chlorophyllin. 

As mentioned above, the natural pigment -containing bod- 
ies are dispersed in an aqueous phase comprising a hydro- 
colloid and the dispersion is provided without the addition of 
surface active substances such as an emulsifying agent or a 
surfactant. For the purposes of the present invention suitable 
hydrocolloids include: an animal or vegetable protein such 
as gelatin which can be derived from mammals or fish, milk 
protein or soy protein, an exudate such as gum arabic, 
tragacanth and other gums such as guar gum, locust bean 
gum or xanthan gum, agar, alginate, carrageenan, 
furcelleran, pectin, cereal flours and starches, starch 
derivatives, microcrystalline cellulose, cellulose derivatives 
such as carboxymethyl cellulose, dextran, and synthetic 
hydrocolloids including as an example polyvinylpyrroli- 
done. Presently preferred hydrocolloids are gelatin and gum 
arabic. The hydrocolloid can also be a mixture of hydrocol- 
loids. 

It is contemplated that the hydrocolloid acts as a protec- 
tive colloid, that it prevents agglomeration of tl^ pigment 
bodies and that it provides wetting and dispersing activity. 

The hydrocoUoid is suitably used in an amount in the 
range of 1-90% by weight of the natural pigment, such as in 
the range of 2-80% by weight. In preferred embodiments, 
the amount of hydrocolloid is in the range of 3-60% by 
weight such as in the range of 5-50% by weight and e.g the 
amount of hydrocolloid can be less than 10% by weight of 
the natural pigment. In other preferred embodiments, the 
amount of hydrocoUoid is more than 100% by weight of the 
natural pigment, i.e. the ratio between pigment and hydro- 
colloid can be in the range of 1:1 to 1:10000, such as in the 
range-of 1:10 to 1:5000 or in the range of 1:100 to 1:1000. 

The amount of pigment may also be calculated on the 
composition. Thus, the amount of hydrocolloid is preferably 
iQ the range of 1-50% by weight of the composition, 
preferably in the range of 5-40% by weight, such as in the 
range of 10-25% by weight. 

In accordance with the invention, the composition may 
preferably contain at least 5% by weight of water such as in 
excess of 10% by weight. One advantage of such a compo- 
sition is the possibility of providing it with a water content 
within a wide range whereby the composition can be 
adapted to particular customer demands. A composition 
containing at least 5% by weight of water having a low 
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content of water wiU appear as a powder or a viscous paste. 
Depending on the natiual pigment, a composition having a 
water content in the range of 5-40% by weight will typically 
appear as a powder, a paste, a gel or a viscous liquid. With 
an increasing water content above this level, the consistency 
of the composition will acquire an increasingly lower vis- 
cosity and become liquid. It is contemplated that a concen- 
trated pasty composition will be advantageous from a user 
point of view, since it can easily be transported and stored 
and furthermore, the natural pigment wiU be protected well 
against light and oxidation in such a concentrate. It is 
evident that a concentrated composition according to the 
invention with an initial water content of at least 5% by 
weight can be diluted with water to any desined pigment 
concentration. 

In other usefiil embodiments of the invention the above 
compositions contain less than 5% by weight of water, 
subject to the limitation that when the pigment is carmine or 
spray dried norbixin the hydrocolloid is not gelatin. 

The selection of a suitable amount of the natural pigment 
in the composition according to the invention depends on the 
particular type of pigment and the particular intended appli- 
cation for the composition and a wide range of the amount 
of pigment is therefore contemplated such as a range of 
0.5-90% by weight of the dispersion, although amounts in 
excess of this range is envisaged. In preferred embodiments, 
the amount of pigment is in the range of 1-50% by weight, 
and may more preferably be in the range of 5-40% by 
weight. Based on the dispersed phase a useful amount is in 
the range of 10 to 30% by weight, including about 20% by 
weight of the dispersion. 

In specific embodiments of the invention the pigment is in 
the form of pigment particles obtained by precipitation 
caused by acidification of an alkaline solution of the pig- 
ment. 

In accordance with the invention, the aqueous phase of the 
composition can as a further component comprise a carbo- 
hydrate or a sugar alcohol or a mixture hereof. The carbo- 
hydrate is preferably selected from a monosaccharide, a 
disaccharide or an oligosaccharide including as examples 
glucose, lactose, fructose, sucrose. The sugar alcohol can 
e.g. be selected from sorbitol, mannitol, dulcitol, adonitol or 
sorbitol. The amount of the sugar alcohol is preferably in the 
range of Q~95% by weight of the dispersion, such as 5-50% 
by weight including the range of 10-30% by weight. 

In useful embodiments, the composition according to the 
invention is a coating composition comprising the above 
dispersion of a water-insoluble, hydrophilic natural pigment 
and at least one further ingredient which is normally used in 
a composition for colouring coating layers of e.g. a tablet, a 
dragee, a pill or a capsule. Such further ingredients can be 
selected from additional sugar to provide a syrup, a plasti- 
cizing agent such as propylene glycol, a film coating resin, 
a stabilizing agent, a further colouring agent such as C&CO^ 
or titanium dioxide, or a lower alcohol. The composition 
may also be a composition intended for decoration purposes 
such as a glazing composition or a "printing" composition. 

The composition according to the invention is, as it is 
mentioned above, useful as a colouring agent for food 
products. Any food product comprising an aqueous phase 
wherein the composition is dispersible can be coloured. A 
large number of food products have an aqueous phase with 
a pH below 7 and this acidic environment will in many cases 
render a pigment as such unstable and the pigment will tend 
to precipitate resulting in a change of the colour hue. This is 
e.g. observed in products such as acidified milk products. 
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The compositions of the present invention are specifically 
useful in an acidic food product since the compositions are 
acid-proof and do Qot precipitate. 

In another useful embodiment of the invention the com- 
position is suitable for colouring of liquid food products 5 
including soft drinks, carbonated beverage products and 
milk products. 

An interesting application of the composition according to 
the invention is the colouring of edible products being 
manufactured by extrusion, e.g. edible film for containing a 
food product such as a meat product. A typical example 
hereof is coUagen films used as casings for sausage products. 
An effective amount of the colouring composition is added 
to the aqueous mixture to be extruded or casted and the 
resulting edible film will contain the colour pigments. It has 
been found that the natural pigments when incorporated in 
such extruded edible films in contrast to known food colours 
do not migrate into the contained food product and 
furthermore, the pigment is not released into water in which 
the products are cooked. 

Other examples of extruded products where the pigment 
compositions according to the invention are useful include 
breakfast cereals, cakes, bread, snacks, confectionary 
products, breadings, crisps and grains. It has been found that 
the fact that the compositions do not contain any lipids or 
surface active substances make them particularly liseful in 
the manufacturing of expanded products made by an extru- 
sion process, since the expansion in such processes is lower 
when lipids and/or surface active substances are added to the 
extrusion mixture. 

A further advantageous use of the compositions is the 
colouring of confectionary products including as examples 
candies, acid drops and jelly products since the pigments in 
the compositions according to the invention are acid stable. 

Several food products such as e.g. soft drinks, juices, 
soups and sauces are manufactured as initially liquid prod- 
ucts which are subsequently dehydrated to a dry, storage 
stable product typically having a water content of at the most 
10% by weight. The compositions according to the invention 40 
are also useful for the colouring of such products in that the 
colouring of the products after rehydration will substantially 
be of the same strength and hue as the starting liquid food 
product. 

As it is mentioned above, it is a well known problem in 45 
the food industry that colouring agents used in food products 
lend to migrate within the food product or into the environ- 
ment of the product. This phenomenon is also in the art 
referred to as "bleeding". This problem is particularly 
troublesome if it occurs in food products which comprise 50 
multiple, separated compartments or layers where the 
colouring agent is not added to all of such compartments, but 
only to one or more selected compartments. A colouring 
agent which do not migrate in such products are therefore 
highly desirable in the industry. It has been found that the 55 
pigments of the compositions according to the invention are 
retained in the compartment(s) to which they have been 
added and do not migrate into adjacent non-coloured com- 
partments. 

One typical example of such a compartmentalized or 60 
layered food product is dessert products, which optionally 
are acidulated, comprising at least one layer of fruit filling 
to which a colouring agent is added, and one or more layers 
of other ingredients also having an aqueous phase but to 
which a colouring agent is not added. Another example of 65 
such a product is a layered cake. It is evident that migration 
of colouring agent into the non-K^o loured layers result in a 



highly unacceptable appearance of these layered products. 
As it is shown in the below examples, the compositions 
according to the invention cfin be used in such products 
without giving rise to "bleeding" problems. A further 
example of a product where it is advantageous to avoid 
migration of pigments is a cereal breakfast product to be 
eaten with milk. 

Avoidance of pigment migration is also critical in con- 
nection with edible products comprising a surface decora- 
tion layer in which a colouring agent is dispersed. Clearly, 
it is undesirable if the added pigment migrates from the 
decoration layer into the subjacent product layer. Typical 
examples of surface decorated products are meat products 
such as siurimi and other delicatessen products where the 
decoration e.g. may be in the form of a water-based gel 
which is coloured with the pigment composition while liquid 
and subsequently applied on the product to solidify. Other 
examples of surface decorated products are bakery product 
having sugar icing (glazing) on top or coloured decoration 
particles. When added to such decoration layers or particles, 
the pigments in the compositions according to the invention 
do not migrate from the layers or particles. 

Dragees constitute a particular type of edible muUilayered 
products where one or more coating layers typically con- 
sisting of sugar are applied onto a center of an edible 
ingredient. Examples of such centers to be coated include 
chewing gum, sugar granulates, sugar tablets and chocolate. 
Coloiu-ing of such edible centers is typically carried out in 
one or more panning steps where the centers are coated with 
a sugar syrup containing the colouring agent. Normally, it is 
required to apply several coating layers to obtain a sufficient 
covering with colour. With known water soluble or dispers- 
ible colouring agents based on lakes it is frequently required 
to apply 20 coating layers or more. It has been found that the 
compositions according to the invention are highly suitable 
for such coating purposes and that dragees with a sufficient 
colouring can be obtained by applying less than 20 layers, 
such as 2-15 layers. Furthermore, it has been found that the 
natiu-al pigments of the compositions as contained in coating 
layers do not come off on fingers on handling or on mucosal 
surfaces when the dragees are consumed. 

A highly attractive characteristic of the compositions 
according to the invention is that they are usefiil as colouring 
agents in the manufacturing of a pharmaceutical product. 
Thus, the compositions can be used for colouring of phar- 
maceutical products comprising multiple, separated com- 
partments essentially in the same manner and with the same 
advantages as described above for compartmentalized food 
products. In particular, the compositions according to the 
invention are useful for colouring of compositions for con- 
ventional film-coating of tablet, pills or granules containing 
pharmaceutically active substances. 

For such coating purposes the water dispersibie compo- 
sition according to the invention is typically added to a sugar 
syrup suspension, e.g. using sucrose. The solids content of 
such a coating syrup is normally in the range of 60--80% by 
weight. The amount of the natural pigment composition 
which is added to the coating syrup is generally in the range 
of V2-50% by weight of the syrup. The thus coloured coating 
mixture may contain further components such as stabihzers, 
preservatives, viscosity modifying agents and plasticizers. 

The pharmaceutical centers are coated repeatedly in a 
conventional panning process and the number of repeated 
coatings required depends on the particular pigment and the 
desired appearance of the finished product. However, with 
the composition according to the invention, relatively few 
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coating layers are required to obtain an attractive colouring. 
Thus, less than 20 layers is normally required and in most 
cases, 5-15 layers will suffice. 

In addition to the above applications of the compositions, 
it is contemplated that they are also useful for colouring of 
pharmaceutical products in Uquid form such as solutions, 
suspensions or dispersion having an aqueous phase. 

As mentioned above, the present invention provides in 
one aspect a first method of preparing the ready-to-use water 
dispersible pigment compositions according to the inven- 
tion. 

In a first step of this method a dispersion of a water- 
insoluble hydrophilic natural pigment is prepared by mixing 
the pigment into an aqueous phase. This mixing step is 
carried out without the addition of surface active substances 
such as emulsifying compounds, but in the presence of a 
hydrocolloid of a type and in amounts as mentioned above. 
As also mentioned above the invention pertains to a first and 
second alternative method of preparing the ready-to-use 
water dispersible pigment compositions according to the 
invention. 

The mixing steps in the above methods can be carried out 
by any conventional mixing or blending technique known in 
the art. Optionally, the mixing can be followed by commi- 
nution to obtain discrete pigment bodies having a size of at 
the most 10 fixxx. However, it may be advantageous to 
continue the comminution until the pigment is in the form of 
bodies having an average size of at the most 5 fan, preferably 
at the most 2 /an and more preferably at the most 1 fxm. It 
may also be advantageous to let the comminution proceed 
until an average body size of at the most 0.1 /on such as at 
the most 0.01 /mi is achieved 

The above comminution step may be repeated one or 
more times in order to obtain the required body size. 

Applicable comminution techniques include milling and 
homogenization as it is described in the below examples. 

In useful embodiments of the invention the pigment is in 
the form of particles obtained by precipitation of the pig- 
ment caused by acidifying an alkaHne solution of the pig- 
ment. 

In useful embodiments of the methods according to the 
invention, the amount of hydrocolloid is less than 10% by 
weight of the pigment. 

The steps of dispersing the pigment can, if desired, be 
carried out in at least two steps in which an additional 
amount of hydrocolloid may be added in the second and/or 
any subsequent step. 

It will be understood that the methods of the invention 
may also comprise the preparation of a pigment dispersion 
in which a mixture of two or more water-insoluble, hydro- 
phiHc natural pigments is used. In this manner pigment 
compositions having a particular attractive colour tone can 
be provided as a result of the combination of two or more 
pigments having differing colours. 

As also mentioned above, the methods may in accordance 
with the invention comprise the addition of a carbohydrate 
to the aqueous phase either before or after the mixing or 
comminution or they may comprise the incorporation into 
the dispersion of the water-insoluble, hydrophiHc natural 
pigment of at least one further ingredient. Such further 
ingredients may e.g. be selected from antioxidants, stabiliz- 
ing agents, plasticizers, viscosity modifying agents, 
alcohols, resins and preservative agents. 

In useful embodiments of the invention the above meth- 
ods comprise a further step of drying to obtain a composition 
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containing less than 5% by weight of water, subject to the 
hmitation that when the pigment is carmine or spray dried 
norbixin, the hydrocolloid is not gelatin. 

The present invention is further illustrated by the follow- 
ing non-limiting examples: 

EXAMPLE 1 
Preparation of a Carmine Composition 

7.9 kg gelatin (dry weight) was added slowly to 17.3 kg 
demineralised water at a temperature of about 65" C. with 
stirring until the gelatin had dissolved. 14.2 kg of sucrose 
was added with agitation until the sugar was dissolved. 10.5 
kg of carmine lake powder (50-52% carmine) was added to 
the above solution under agitation using a mechanical stirrer 
until a homogeneous mixture was obtained. 

The mixture was miQed using a suitable equipment until 
a stable pigment dispersion was obtained. The milled prod- 
uct was heated under gentle agitation to about 15° C. and 
kept at this temperature for about 10 minutes. The resulting 
pigment composition had a water content of about 35% by 
weight and a pigment content of about 10% by weight. 
Working Instruction 1 

Preparation of Carmine Composition Using Gum Arabic 
as Hydrocolloid 

The composition is prepared using essentially the same 
method and ingredients as described in Example 1 substi- 
tuting 7.9 kg gelatin with 10.5 kg gum arable (dry weight) 
and reducing the amount of sugar to 11.6 kg. 

EXAMPLE 2 

Preparation a Carmine Composition with Dispersion of 
Carmine in Two Steps 

1.0 kg of gelatin (dry weight) was added slowly to 16.0 kg 
demineralised water at a temperature of about 65*" C. with 
agitation until the gelatin was dissolved. 15.5 kg of sucrose 
was added under agitation until the sugar was dissolved. 
10.5 kg of carmine was added to the above mixture under 
agitation using a mechanical stirrer. Mixing was continued 
until a homogeneous mixture was obtained. The mixture was 
milled using a suitable mill until a stable dispersion of the 
pigment was obtained. The milled product was heated under 
gentle agitation to about 70° C, 7.0 kg of gelatine was added 
and dissolved using agitation. The temperature was kept at 
this temperature for about 10 minutes. The resulting com- 
position has a water content of about 32% by weight. 

EXAMPLE 3 
Preparation of a Norbixin Composition 

A gelatin-sugar solution was prepared by slowly adding 
2.0 kg gelatin (dry weight) to 4.4 kg of demineralised water 
at a temperature of about 65° C. with agitation untU the 
gelatin was dissolved. 3.6 kg sucrose was added with 
agitation until the sugar was dissolved. 0.39 kg pigment 
A-1400-WS (4.8% alkaUne aqueous solution of annatto) 
was added to 9.6 kg the above mixture under agitation using 
a mechanical stirrer. Mixing was continued until a homo- 
geneous mixture was obtained. The pH of the mixture was 
about 5.6. The resulting composition has a water content of 
about 46% by weight. 

EXAMPLE 4 
Preparation of a ChlorophyUin Composition 

100 g ChlorophyUin powder was dissolved in 300 g 
demineralised water and the pH of the solution was 
decreased to about 4—5 with 25 g citric acid. 150 g gelatin 
(dry weight and 425 g sucrose was added and dissolved by 
increasing the temperature of the medium to about 65** C. 
with agitation until a homogeneous mixture was obtained. 
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The mixture was milled until the required pigment size 
was obtained. The milled product was heated under gentle 
agitation to about 75*^ C. and kept at this temperature for 
about 10 minutes. The resulting pigment composition had a 
water content of about 30*"% by weight. 



EXAMPLE 5 

Comparative Study of Migration in an Acidulated Dessert 
Coloured with Pigment Composition According to the 
Invention and Reference Colouring Agents jq 

Mashed apple was mixed with the below amount of 
colouring agents and 25 ml glass containers were filled half 
with the mixtures, the remaining half of the containers were 
filled with yogurt. The container were kept at 5** C. and the 
migration of the colour into the yogurt layer in cm was 
recorded after 4, 7, 11 and 28 days. 

The reference colouring agent was a product of Chr. 
Hansen A/S, H0rshoim, Denmark. The following agents 
were tested (dosages in g colouring agent/g mashed apple): 

CO-820-WS~AP: carmine acid dissolved in propylene 20 
glycol, citric acid and water (0.150) 

Carmine composition of Example 1 (0.052), 

TABLE 5,1 
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EXAMPLE 7 

The Performance at Low pH of a Carmine Composition 
According to the Invention (Test-Carmine) 

A problem which is encountered with known colouring 
agents containing carmine lake is that they are not suitable 
for use in acid products since the lake at low pH is 
dissociated into free carminic acid whereby the colour hue 
changes from carmine red to orange red. Additionally, the 
low pH generated degradation of the lake may include a 
precipitation of the chelated carminic acid. 

The Test-Carmine product was therefore tested for pos- 
sible acid stability by adding it to the soft drink medium as 
described below. A concentrated soft drink medium with the 
following composition was initially prepared: 



Migration of test compositions and reference 
coIouiLne aocnts in cm 




25 




Days 






4 


7 


11 


30 


Cftnnine, reference 1 
Canninc, test 0 


1.8 
0 


1,8 
0 





These results clearly shows that migration did not occur 
with the natural pigment composition according to the 
invention, whereas the reference product containing the 
corresponding pigments in solution migrated to a significant 
extent. 

EXAMPLE 6 40 
Coating of Confectionary Using Coating Syrups Containing 
Natural Pigment Compositions 

A coating syrup was prepared firom 3.5 kg sucrose and 1.5 
kg water by mixing and heating to 80° C. under agitation 
with a propel stirrer. The syrup was cooled to SLf C. and 270 45 
g of a natural pigment composition according to the inven- 
tion containing about 5% of pigment was added to the syrup. 

A coloured coating syrup containing a pigment composi- 
tion with carmine was prepared in this manner. The con- 
centration of the natural pigment in the syrup was about so 
0.4% of the syrup dry matter. 

4-5 kg confectionary centers with a diameter of 17 mm 
and with a sugar coating containing TiOa were used to test 
the colouring ability of the coating syrup. 

In the experiment, a satisfactory colour of the resulting 55 
dragecs was obtained even with 3-4 layers of coloured S5aiip 
and a strong and dark colour was obtained after 10 layers of 
coating. 

The experiment illustrated that the namral pigment com- 
position dispersed very well without the use of a-high speed 60 
mixer. 

The colouring ability was high in that good colouring was 
seen after only 3-4 layers without the addition of gum arabic 
which is often used in coating syrups to enhance the adher- 
ence of the colouring agent. It was observed that no colour- 65 
ing of teeth, mouth or hands occurred on eating the coloured 
dragees. 



Sucrose 430.0 g 

Na-bcnzoate, food grade 0.7 g 

K-sorbatc, food grade 0.9 g 

Ascorbic acid 0.1 g 

Citric acid mooohydrate, food grade 8.6 g 

Demincraliscd watery ad 1000.0 g 

Subsequently the concentrated medium was diluted 1:4 
with demineraliscd water resulting in a soft drink medium 
having a pH of 3.0±0.2. 200 ppm pigment composition as 
prepared in Example 1 was added as test sample to the 
dUuted soft drink medium. As references were used equiva- 
lent pigment concentrations of the above colouring agent 
CO-820-WS-AP (Example 5) which contain carminic acid 
in propylene glycol and citric acid and CC-500-WS, an 
alkaline solution of carmine. 

After addition of the Test-Carmine and the reference 
colouring agent, the colour hue of the soft drink with 
Test-Carmine was carmine red as desired whereas the soft 
drink with the reference product CO-820-WS-AP became 
orange and the reference product CC-500-WS precipitated. 
No precipitation of carminic acid was observed in the 
Test-Carmine sample. After 50 days, the carmine red colour 
hue was retained in the sample with Test-Carmine. 

It was also observed that the addition of the Test-Carmine 
composition resulted in an attractive cloudiness (which is 
not due to precipitation) of the soft drink in contrast to the 
reference sample which remained transparent. 

EXAMPLE 8 

The Performance of Pigment Compositions in Soft Drink 

10% by weight of pigment compositions of carmine and 
chlorophyUin as prepared in Examples 1 and 4, respectively 
(Test-Carmine and Test-Chlorophyllin) were added as test 
samples to the diluted soft drink medium as prepared in 
Example 7, The following colouring agents containing the 
corresponding pigments were added to the soft drink 
medium as reference samples: 

CC-500-WS, 5% carmine in alkaline solution, 
C- 10,000- WS-AP, chlorophyllin in polysorbate and pro- 
pylene glycol, 

L*a*b* values were measured using a Minolta Tristimu- 
lus CT-210 equipped with a D65 lamp in a 1 cm 
cuvette. The measurements were made after 
dissolution/dispersing of the colours and after storage 
for 8 weeks in the light and dark, respectively. AE 
expresses the difference in colour parameters. The 
results are summarized in the below table: 
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TABLE 8.1 



TABLE 10.1 



Appearance of soft drink medium and colour 
parameters after storage and eaposure to lu^ht 



Colour paiametcrs 



Appearance 



A hue 



Initial After 1 week AE angle Test condition 



Test-Carmine 


Cloudy 


Cloudy 


21 


Daylight 
8 weeks 


CC-500-WS 


Trans- 
parent 


Precipitated 


60 




Test-Chloro- 


Cloudy 


Cloudy 


2.8 


2.6 1.5 hours in 


phyllin 








Suntester CPS 


C'l 0,000 WS- 


Trans- 


Cloudy/pre- 


6.4 


12.1 600 W/m^ 


AP 


parent 


cipitated 




Xenon 



These results illustrate that the compositions according to 
the invention have a high stability as compared to the 
reference colouring agents. Furthermore, the water dispers- 
ible Compositions of the invention confer to the soft drink 
medium a cloudy appearance whereas the reference soft 
drink samples remained transparent. A cloudy appearance of 
a soft drink is a highly desirable characteristic of a coloured 
soft drink. 

EXAMPLE 9 

The Performance at Low pH of Norbixin Composition 
According to the Invention (Test-Norbixin) 

About 1 ml of the norbixin composition obtained in 
Example 3 and a reference A-320-WS (1.1% alkaline aque- 
ous solution of annatto) were added to 100 ml demineraUsed 
water and the above soft drink medium, respectively. The 
following was observed: 

TABLE 9.1 



Performance of norbixin composition in soft drink 




and demineralised water 


Demineralised water Soft drink medium 


Test-Norisixin 


Cloudy Clear ycHow/orangc 




solution 


A-320«WS 


Clear orange/yellow Precipitation 




solution 



The four samples were stored at room temperature in a 
dark place for 15 month. The reference sample was 
unchanged in the soft drink solution whereas the colour had 
disappeared from the reference sample in demineralised 
water. The Test-Norbixin was unchanged both in the soft 
drink medium and in the demineralised water sample. 

The above shows that with the compositions of the 
present invention it is also possible to obtain transparent 
solutions at acidic pH and that they are stable in acidic 
media, 

EXAMPLE 10 
The Performance of Chlorophyllin in Soft Drink Concen- 
trate 

200 ppm chlorophyllin composition as prepared in 
Example 4 was used as colouring agent in the concentrated 
soft drink medium described in Example 7. A reference 
sample was coloured using the above described colour 
C-10,000-WS-AP in the same chlorophyllin concentration. 

The following results were obtained after 1 and 4 weeks 
of storage: 



Appearance of coacentrated soft drink medium 
Colouring agent 1 week 4 weeks 



Test-Chlorophyllin 
C-10,000-WS-AP 



No ring formation No ring formation 
Ring formation Ring formation 



10 The above results show that with regard to ring formation 
the compositions according to the invention are superior to 
the equivalent water-soluble composition. 
What is claimed is: 

1. A ready-to-use water dispersible pigment composition 
15 that contains in excess of 10% by weight of water, the 

composition comprising a dispersion of a water-insoluble 
hydrophilic natural pigment in the form of bodies of an 
average size which is at the most 10 ;mi, said bodies being 
dispersed in the absence of a surface active substance in an 

20 aqueous phase comprising a hydrocoUoid, the composition, 
when it is added to a food product or a pharmaceutical 
product comprising multiple, separated compartments, 
whereby the composition is dispersed in one or more 
selected compartments, essentially does not migrate from 

25 said compartm6nt(s) where it is dispersed into other com- 
partments. 

2. A composition according to claim 1 wherein the natural 
pigment is a pigment that is generally insoluble in aqueous 
media at about neutral pH or below but soluble in aqueous 

30 media at pH values in the alkaline range. 

3. A composition according to claim 2 wherein the pig- 
ment is selected from the group consisting of a porphyrin 
pigment, carmine, curcumin and a carotenoid. 

4. A composition according to claim 3 wherein the pig- 
35 raent is in the form of particles obtained by precipitation of 

the pigment caused by acidifying an alkaline solution of the 
pigment. 

5. A composition according to claim 1 wherein the aque- 
ous phase comprises a carbohydrate. 

40 6. A composition according to claim 1 wherein the hydro- 
colloid is selected from a protein, a polysaccharide and a 
gum. 

7. An edible product comprising a corap>osition according 
to claim 1. 

45 8. An edible product according to claim 7, comprising 
multiple, separated compartments such that the composition 
is dispersed in one or more selected compartments, and the 
composition in one compartment essentially not migrating 
to other compartments. 

50 9. A pharmaceutical product comprising a composition 
according to claim 1. 

10. A pharmaceutical product according to claim 9, com- 
prising multiple, separated compartments such that the com- 
position is dispersed in one or more selected compartments, 

55 and the composition in one compartment essentially not 
migrating to other compartments. 

U. A method of preparing a ready-to-use water dispers- 
ible pigment composition according to claim 1, said method 
comprising preparing a dispersion of a water-insoluble, 

60 hydrophnic natural pigment by mixing the pigment in the 
absence of a surface active substance into an aqueous phase 
containing a hydrocolloid, to obtain a dispersion comprising 
the pigment in the form of bodies having an average size of 
at the most 10 /im, the composition containing at least 10% 

65 by weight water. 

12. A method according to claim 11, which comprises the 
further step of drying the dispersion to obtain a composition 
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containing less than 5% by weight of water, subject to the 
limitation that, when the pigment is carmine or spray -dried 
norbixin, the hydrocoUoid is not gelatin. 

13. A method according to claim H wherein the solid 
pigment is in the form of particles obtained by precipitation 5 
of the pigment caused by acidifying an alkaline solution of 
the pigment. 

14. A method according to claim 11 wherein the amount 
of hydrocoUoid is less than 10% by weight calculated on the 
pigment. lo 

15. A method according to claim 11 which comprises a 
further step wherein an additional amount of hydrocoUoid is 
added. 

16. A method according to claim 11 wherein a carbohy- 
drate is added to the aqueous phase. 15 

17. A ready-to-use water dispersible pigment composition 
comprising a dispersion of a water-insoluble, hydrophilic 
natural pigment in the form of bodies of an average size 
which is at the most 10 fcm, said bodies being dispersed in 
the absence of a surface active substance in an aqueous 20 
phase comprising a hydrocoUoid, the composition contain- 
ing less than 5% by weight of water, subject to the Umitation 
that when the pigment is carmine or spray dried norbixin the 
hydrocoUoid is not gelatin, said composition, when it is 
added to a food product or a pharmaceutical product com- 25 
prising multiple, separated compartments, whereby the com- 
position is dispersed in one or more selected compartments, 
essentially does not migrate from said compartment(s) 
where it is dispersed into other compartments. 

18. A composition according to claim 17 wherein the 30 
composition is dispersed in an aqueous phase of said edible 
food product. 

19. A composition according to claim 17 wherein said 
composition is a pharmaceutical product. 

20. A ready-to-use water-dispersible composition com- 3S 
prising a dispersion of a hydrophilic natural pigment in the 
form of bodies of an average size which is at the most 10/mi, 
said bodies being dispersed in the absence of a surface active 
substance in an aqueous phase comprising a hydrocoUoid, 
the composition containing in excess of 10% by weight of 40 
water, in the manufacturing of an edible product whereby the 
composition is dispersed in an aqueous phase of said edible 
food product. 

21. A composition according to claim 20 wherein the 
aqueous phase has a pH which is at the most 7. 45 

22. A ready-to-use water-dispersible composition com- 
prising a dispersion of a hydrophilic natural pigment in the 
form of bodies of an average size which is at the most 10 ^«n, 
said bodies being dispersed in the absence of a surface active 
substance in an aqueous phase comprising a hydrocoUoid, 50 
the composition containing in excess of 10% by weight of 
water, in the manufacturing of a pharmaceutical product. 
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23. A method of preparing a ready-to-use water dispers- 
ible pigment composition, said method comprising the steps 

of: 

i) preparing an alkaline aqueous solution comprising a 
water-insoluble, hydrophiUc natural pigment, 

ii) preparing an aqueous dispersion or solution of a 

hydrocoUoid, 

iii) mixing the alkaline aqueous solution with the aqueous 
dispersion or solution of a hydrocoUoid and 

iv) if desired, adjusting the pH to a level which causes the 
pigment to precipitate, to obtain the composition com- 
prising the pigment in the form of a dispersion of 
pigment bodies having an average size of at the most 10 
/im, the composition containing at least 10% by weight 
water. 

24. A method according to claim 23, which comprises the 
fiirther step of drying the composition of pigment bodies to 
obtain a composition containing less than 5% by weight of 
water, subject to the limitation that, when the pigment is 
carmine or spray-dried norbixin, the hydrocoUoid is not 
gelatin. 

25. A method according to claim 23 wherein the aqueous 
solution of step i) and/or the dispersion or solution of step ii) 
comprises a carbohydrate. 

26. A method of preparing a ready-to-use water dispers- 
ible pigment composition, said method comprising the steps 
of: 

i) preparing an alkaline aqueous solution comprising a 
water-insoluble, hydrophilic natural pigment followed 
by decreasing the pH to a level which causes the 
pigment to precipitate, resulting in a diversion of 
precipitated pigment, 

ii) preparing an aqueous dispersion or solution of a 
hydrocoUoid, 

iii) mixing the dispersion comprising the precipitated 
pigment of step i) and the diversion or vsolution of a 
hydrocoUoid of step ii), to obtain the composition 
comprising the pigment in the form of a dispersion of 
pigment bodies having an average size of at the most 10 
/4m, the composition containing at least 10% by weight 
water. 

27. A method according to claim 26, which comprises the 
further step of drying the composition of pigment bodies to 
obtain a composition containing less than 5% by weight of 
water, subject to the limitation that, when the pigment is 
carmine or spray-dried norbixin, the hydrocoUoid is not 
gelatin. 

28. A method according to claim 26 wherein the disper- 
sion comprising the precipitated pigment of step i) and the 
dispersion or solution of step ii) comprises a carbohydrate. 

* * * 
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ABSTRACT 



A ready-to-use water dispersible pigment composition con- 
taining at least 5% by weight of water is provided. The 
composition comprises a stable dispersion of a water- 
insoluble and/or hydrophobic natural pigment such as a 
carotenoid, curcumin, a porphyrin pigment or vegetables 
carbon black in the form of bodies of an average size which 
is at the most 10 /on is provided. The pigment bodies arc 
dispersed without the use of a surface active substance in an 
aqueous phase comprising a hydrocolloid. The natural pig- 
ment in compositions which are useful for coloring of food 
products and pharmaceuticals do not migrate in the prod- 
ucts. The compositions are useful in coating compositions 
for tablets and dragees. 

20 Claims, No Drawings 
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WATER DISP£RSIBL£ COMPOSITIONS 
CONTAINING NATURAL HYDROPHOBIC 
PIGMENT, METHOD OF PREPARING SAME 
AND THEIR USE 



This application is a 371 of PCr/DK97/(X)015, filed Jan. 
14. 1997. 

FIELD OF INVENTION 

The present invention provides ready-to-usc water dis- 
persible compositions containing natural hydrophobic 
pigments, which compositions are in paste or liquid form 
and are useful for the colouring of edible products and 
pharmaceutical products. 

TECHNICAL BACKGROUND AND PRIOR ART 

Colouring agents are commonly used as additives in the 
manufacturing of food products and pharmaceuticals. A 
wide range of such colouring agents are commercially 20 
available making it possible when a particular colour tone is 
desired to select a single agent having the desired colour or 
a mixture of colours which in an appropriate combination 
impart the desired colour to the product. 

The commercial colouring agents can be synthetic sub- 25 
stances which are also normally referred to as dyes or 
azodyes, or the agents can be pigments of natural origin, e.g. 
in the form of plant material containing the pigment or as 
more or less purified pigments extracted from plants, ani- 
mals or microorganisms. ^ 

Occasionally, food grade or pharmaceutically acceptable 
colouring agents are provided in the form of synthetic or 
artificial substances having the same chemical composition 
as naturally occurring pigments. This type of colouring 
agents are also referred to in the art as "nature identical" 
colours. However, in the present context the term "natural 
pigment" is used exclusively to designate pigments which 
are derived from a natural source. 

Food grade or pharmaceutically acceptable natural pig- ^ 
raents can be water soluble or they can be essentially 
water-insoluble or sparingly soluble in water, including 
hydrophobic pigments. A water soluble natural pigment as 
such can therefore only be used for colouring a product 
having an aqueous phase during and/or after manufacturing. 
Similarly, the use of a hydrophobic natural pigment as such 
requires that the product to be coloured has a lipid phase in 
which the pigment is soluble. Certain hydrophobic natural 
pigments such as curcumin are insoluble in water at neutral 
pH or below but soluble in alkaline aqueous media. 

However, it may be desirable to obtain the colour tone of 
a particular water-insoluble and/or hydrophobic natural pig- 
ment or a mixture of such pigments in a food product or a 
pharmaceutical product which does not comprise a phase in 
which the pigment is readily soluble. There is therefore an 
industrial need for colouring agents containing water- 
insoluble and/or hydrophobic natural pigments in the form 
of water-raiscible compositions. 

In EF-Bl-0 498 824 is disclosed a process for preparing 
a hydrophobic/aerophilic solid, including a natural 
colourant, in the form of a water dispersible microencapsu- 
lated powder resulting from spray drying a suspension of the 
solid. 

Commercial water dispersible preparations of hydropho- 
bic and/or water insoluble natural pigments such as turmeric 65 
are e.g. available from Overseal Foods Ltd, Derbyshire, 
England under the trade name miChroma™. These products 
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are provided as suspensions in propylene glycol and glucose 
syrup and the manufacturer states in data sheets that the 
products will stain clothing and skin. This manufacturer also 
provides hydrophobic, water dispersible colouring agents 
containing lutein, natural carotene or paprika in the form of 
oil in water emulsions which are rendered water dispersible 
by addition of emulsifiers (Em-Seal '^'^ products). 

In the pharmaceutical industfy and the food industry 
colouring agents are used widely for the colouring of sugar 
coatings of e.g. sugar confectioneries, dragees, tablets, pills, 
gums and granulates. Presently, most colouring agents avail- 
able for this purpose are based on synthetic dyes, e.g. in the 
form of food grade lakes which are pigments formed by 
precipitation and absorption of a dye on an insoluble base or 
substrate, such as alumina hydrate. A wide range of coating 
compositions comprising such lakes are available. Propy- 
lene glycol-based dispersions are presently commonly used 
to incorporate such dyes into solutions used for film -coating 
of pharmaceutical tablets. It is recognized in the art that 
propylene glycol has a negative effect on both the processing 
time and physical properties of the film. 

In DE 2 820 981 is disclosed an edible, water-insoluble 
powder for coating pharmaceutical tablets, consisting of 
cellulose or starch or derivatives hereof which is coloured 
with a natural pigment such as curcumin, annatto or grape 
skin extract. 

WO 92/11002 discloses a film-forming composition for 
use in coating tablets and capsules, consisting of powdered 
pigment particles, a film-forming, water soluble or water 
dispersible, edible polymer and about 1-30% by weight of 
water. This composition is described as a wet powder blend 
and it is manufactured by blending the dry ingredient 
followed by the addition of water by spraying it onto the 
blend. 

A well-known problem associated with the use of water 
soluble or dispersible compositions of colouring agents is 
the tendency of such agents to migrate from one compart- 
ment of a food product or a pharmaceutical product to 
another where the colouring is undesired. This phenomenon 
is also referred to as "bleeding". 

It is therefore particularly desirable to have water soluble 
or dispersible natural pigment preparations which do not 
migrate during manufacturing or within the finished product 
during storage and handling, or come off when handled. 

Other problems or shortages associated with known 
water-miscibie natural colouring agents are low .stability 
against light, heat, catalyst and oxygen generated changes of 
the colour hue and an unsatisfactory covering ability when 
used for coating purposes. 

Thus, it is apparent that non-powdered, water dispersible 
colouring compositions containing water-insoluble and/or 
hydrophobic natural pigments, which are based on aqueous 
dispersions of the pigment without potentially undesirable 
additives including surface active substances or propylene 
glycol, which are more stable to degradation than known 
products, which are suitable for manufacturing of food 
products as well as pharmaceutical products, which do not 
migrate and which are not associated with the above prob- 
lems have hitherto not been available to the industry. 

The advantages obtained with the colouring agents of the 
present invention include: 

their use give no dusting problems as it is the case with 
powdered products, 

their manufacturing does not include a drying step which 
implies that the production costs are lower and that the 
pigments are not damaged by heat and oxygen. 
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they can be provided with a water cx>ntent and a consis- 
tency which is adapted to the particular field of use, e.g. 
ranging from concentrated pastes to low viscosity 
products, 

they do not give rise to migration problems, ^ 
they do not contain undesirable additives, 
they possess increased dosage performance, 
they possess increased chemical stability 
they confer desirable cloudiness or reflection to otherwise lo 
clear media. 

SUMMARY OF THE INVENTION 

Accordingly, the invention pertains in one aspect to a 
rcady-lo-use water dispersible pigment composition com- 
prising a dispersion of a water-insoluble and/or hydrophobic 
natural pigment in the form of bodies of an average size 
which is at the most 10 //m, said bodies being dispersed in 
the absence of a surface active substance in an aqueous 
phase comprising a hydrocoUoid in an amount of at least 1% 
by weight of the pigment, the composition containing at 
least 5% by weight of water 

In further aspects the invention relates to the use of such 
a composition in the manufacturing of an edible product 
whereby the composition is dispersed in the aqueous phase ^ 
of said food product, including its use in the manufacturing 
of an edible product comprising muhiple, separated com- 
partments whereby the composition is dispersed in one or 
more selected compartments, the composition in one com- 
partment essentially not migrating to other compartment. 

In a still further aspect, the invention relates to the use of 
the above composition in the manufacturing of a pharma- 
ceutical product. 

Still further objectives of the invention are to provide an 35 
edible product or a pharmaceutical product comprising the 
above composition and a method of preparing a ready-to-use 
water dispersible pigment composition, said method com- 
prising preparing a dispersion of a water- insoluble and/or 
hydrophobic natural pigment by comminuting the pigment 40 
in the absence of an emulsifying agent in an aqueous phase 
containing a hydrocoUoid in an amount of at least 1% by 
weight of the pigment to obtain a dispersion containing the 
pigment in the form of bodies having an average size of at 
the most 10 //m, the composition containing at least 5% by 45 
weight of water. 

DETAILED DISCLOSURE OF THE INVENTION 

The ready-to-use composition according to the invention 
comprises a dispersion of a water-insoluble and/or hydro- 50 
phobic natural pigment. As used herein the tenn "water- 
insoluble and/or hydrophobic" indicates that the pigment in 
the amounts used herein is water- insoluble or sparingly 
soluble in water in that the pigment will occur as a separate 
phase in aqueous media and/or has such a high degree of 55 
hydrophobicity that it can not be homogenously dispersed or 
suspended in water without the use of considerable shear 
stress and/or addition of surface active substances such as 
emulsifying agents. Most of such pigments will be soluble 
in lipid substances. Hydrophobic compounds may also be eo 
aerophUic. 

In this context, the term "surface active substance** is used 
interchangeably with the term "sm-factant** and *'tenside'* 
and it includes compounds which are generally referred to as 
anionic, cationic, non-ionic, amphoteric and zwitterionic 65 
surfactants. A review of such surface active substances is 
e.g. given by I Smith, Blackie Academic & Professional, 



1991, 169-201. As used herein the term "surface active 
substance" does not include hydrocoUoids as mentioned 
below. It is to be understood, that the expression '*in the 
absence of surface active substances" does not exclude the 
presence of a surfactant in minor amounts which substan- 
tially does not impart surface activity. 

The natural pigment can be any food grade or pharma- 
ceutically acceptable water-insoluble and/or hydrophobic 
colouring matter derived from a natural source. Thus, the 
pigment may either be in a substantially pure form or it may 
he contained in the material where it occurs naturally such 
as a plant or animal material, optionally in combination with 
a food grade and/or pharmaceutically acceptable carrier. The 
most widely used natural hydrophobic pigments include 
carotenoids, curcumin, porphyrin pigments including 
chlorophyll, and vegetable carbon black. 

Carotenoids which have yellow, orange or red colours 
occurs widely in nature and important sources are plants 
including grasses, the annatto tree, citrus species. Capsicum 
annum. Crocus sativus flowers and marigold flowers, marine 
algae, yeast and some animals. Carotenoids can be divided 
into the following classes: carotenoid hydrocarbons, xan- 
thophylls and apocarotenoids. Typical examples of caro- 
tenoids include bixin, p-carotene, apocarotenals, 
canthaxanthin, saffron, crocin, capsanthin and capsorubin 
occurring in paprika oleoresin, lutein, astaxanthin, 
rubixanthin, violaxanthin, rhodoxanthin, lycopene and 
derivatives hereof. 

Further water-insoluble and/or hydrophobic natural pig- 
ments which are useful in the present invention are curcumin 
which is the major pigment in turmeric, the coloured oleo- 
resin extract of the Curcuma root, vegetable carbon black, 
which is produced by fully carbonizing vegetable material 
and grinding it to a fine powder, and the porphyrin pigments 
such as oil -soluble chlorophylls based substantially on 
phaeophytin a or b and epimers and isomers hereof. 

In accordance with the invention the natural pigments in 
the above compositions are present in the form of bodies of 
an average size which is at the most 10 /<m. Preferably, the 
pigment is in the form of bodies having an average size of 
at the most 5 ^m, preferably at the most 2 ^m and more 
preferably at the most 1 //m. It is contemplated that the 
ability of the pigment to provide an attractive colour hue and 
to provide an effective colouring e.g. when the composition 
is used in coating compositions, is increasing with decreas- 
ing size of the pigment bodies. 

In specific embodiments of the invention, the pigment 
bodies arc solid particles such as e.g. of curcumin, 
P-carotene or carbon black whereas in other embodiments, 
the pigment bodies are droplets of an oleoresin pigment 
including as examples, a paprika oleoresin or turmeric 
oleoresin. In specific embodiments, a pigment is incorpo- 
rated into the aqueous dispersion in the form of droplets 
consisting of a solution or a dispersion, such as an emulsion 
of the pigment, e.g. in a food grade or pharmaceutically 
acceptable vegetable oil. Such a dispersion may further 
contain a food grade emulsifying agent including as 
examples a lecithin or a monoglyceride emulsifying com- 
pound. 

As mentioned above, the natural pigment-containing bod- 
ies are dispersed in an aqueous phase comprising a hydro- 
coUoid and the dispersion is provided without the addition of 
surface active substances such as an emulsifying agent or a 
surfactant. For the purposes of the present invention suitable 
hydrocoUoids include: an animal or vegetable protein such 
as gelatin which can be derived from mammals or fish, milk 
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protein or soy protein, an exudate sucb as gum arabic, 
tragacanth and other gums such as guar gum, locust bean 
gum or xanthan gum, agar, alginate, carrageenan, 
furcelleran, pectin, cereal flours and starches, starch 
derivatives, macrocrystalline cellulose, cellulose derivatives 
such as carboxymethyl cellulose, dextran, and synthetic 
hydrocoUoids inchiding as an example polyvinylpyrroli- 
done. Presently preferred hydrocoUoids are gelatin and gum 
arabic. The hydrocoUoid may also be a mixture of hydro- 
coUoids. 

It is contemplated that the hydrocoUoid acts as a protec- 
tive colloid, that it prevents agglomeration of the pigment 
bodies and that it provides wetting and dispersing activity. 

The hydrocoUoid is suitably used in an amount in the 
range of 1-90% by weight of the natural pigment, such as in 
the range of 2-80% by weight. In preferred embodiments, 
the amount of hydrocoUoid is in the range of 3-60% by 
weight such as in the range of 5-50% by weight and e.g the 
amount of hydrocoUoid can be less than 10% by weight of 
the natural pigment. In other preferred embodiments, the 
amount of hydrocoUoid is more than 100% by weight of the 
natural pigment, such as more than 200% by weight and e.g. 
more than 300% by weight of the natural pigment. 

The amount of pigment may also be calculated on the 
composition- Thus, the amount of hydrocoUoid is preferably 
in the range of 1-50% by weight of the composition, 
preferably in the range of 5-40% by weight, such as in the 
range of 10-25% by weight. 

In accordance with the invention, the composition con- 
tains at least 5% by weight of water such as in excess of 10% 
by weight. One advantage of the composition according to 
the invention is the possibility of providing it with a water 
content within a wide range whereby the composition can be 
adapted to particular customer demands. A composition with 
a low content of water wUl appear as a viscous paste. 
Depending on the natural pigment, a composition having a 
water content in the range of 5-40% by weight will typicaUy 
appear as a paste, a gel or a viscous liquid. With an 
increasing water content above this level, the consistency of 
the composition wUl acquire an increasingly lower viscosity 
and become liquid. It is contemplated that a concentrated 
pasty composition will be advantageous from a user point of 
view, since it can easily be transported and stored and 
furthermore, the natural pigment will be protected well 
against light and oxidation in such a concentrate. It is 
evident that a concentrated composition according to the 
invention can be diluted with water to any desired pigment 
concentration. 

The selection of a suitable amount of the natural pigment 
in the composition according to the invention is based on the 
particular type of pigment and the particular intended appli- 
cation for the composition and a wide range of the amount 
of pigment is therefore contemplated such as a range of 
0.5-90% by weight of the dispersion, although amounts in 
exce5w of this range is envisaged. In preferred embodiments, 
the amount of pigment is in the range of 1-50% by weight, 
and may more preferably be in the range of 5-40% by 
weight. Based on the dispersed phase a useful amount is in 
the range of 10 to 30% by weight, including about 20% by 
weight of the dispersion. In specific embodiments of the 
invention the natural pigment of the composition comprises 
a mixture of two or more natural pigments. 

In accordance with the invention, the aqueous phase of the 
composition can as a further component comprise a carbo- 
hydrate or a sugar alcohol or a mixture hereof. The carbo- 
hydrate is preferably selected from a monosaccharide, a 
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disaccharide or an oligosaccharide including as examples 
glucose, lactose, fructose, sucrose. The sugar alcohol can 
e.g. be selected from sorbitol, mannitol, dulcitol, adonitol or 
sorbitol. The amount of the sugar alcohol is preferably in the 
range of 0-95% by weight of the dispersion, such as 5-50% 
by weight including the range of 10-30% by weight. 

In useful embodiments, the composition according to the 
invention is a coating composition comprising the above 
dispersion of a water-insoluble and/or hydrophobic natural 
pigment and at least one further ingredient which is nor- 
maUy used in a composition for colouring coating layers of 
e.g. a tablet, a dragee, a piU or a capsule. Such further 
ingredients can be selected from additional sugar to provide 
a syrup, a plasticizing agent such as propylene glycol, a fihn 
coating resin, a stabilizing agent, a further colouring agent 
such as CaCOj or titanium dioxide, or a lower alcohol. The 
composition may also be a composition intended for deco- 
ration purposes such as a glazing composition or a "print- 
ing" composition. 

As it is mentioned above, the composition according to 
the invention is useful as a colouring agent for food prod- 
ucts. Any food product comprising an aqueous phase 
wherein the composition is dispersible can be coloured. 
Thus, the composition is suitable for colouring of Uquid food 
products including soft drinks, carbonated beverage prod- 
ucts and milk products. The latter products include not only 
sweet milk products but also acidified milk products such as 
yogurt. 

An interesting application of the composition according to 
the invention is the colouring of edible products being 
manufactured by extrusion, e.g. edible film for containing a 
food product such as a meat product. A typical example 
hereof is coUagen films used as casings for sausage products. 
An effective amount of the colouring composition is added 
to the aqueous mixture to be extruded or casted and the 
resulting edible film will contain the colour pigments. It has 
been found that the namral pigments when incorporated in 
such extruded edible films in contrast to known food colours 
do not migrate into the contained food product and 
furthermore, the pigment is not released into water in which 
the products are cooked. 

Other examples of extruded products where the pigment 
compositions according to the invention are useful include 
breakfast cereals, cakes, bread, snacks, confectionary 
products, breadings, crisps and grains. It has been found that 
the fact that the compositions do not contain any Lipids or 
surface active substances make them particularly useful in 
the manufacturing of expanded products made by an extru- 
sion process, since the expansion in such processes is lower 
when lipids and/or surface active substances are added to the 
extrusion mixmre. 

A further advantageous use of the compositions is the 
colouring of confectionary products including as examples 
candies, acid drops and jelly products since the pigments in 
the compositions according to the invention are acid stable. 

Several food products such as e.g. soft drinks, juices, 
soups and sauces are manufactured as initially Uquid prod- 
ucts which are subsequently dehydrated to a dry, storage 
stable product typically having a water content of at the most 
10% by weight. The compositions according to the invention 
are also useful for the colouring of such products in that the 
colouring of the products after rehydration will substantiaUy 
be of the same strength and hue as the starting liquid food 
product. 

As it is mentioned above, it is a well known problem in 
the food industry that colouring agents used in food products 
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tend to migrate within the food product or into the enviroo- 
ment of the product. This phenomenon is also in the art 
referred to as "bleeding". This problem is particularly 
troublesome if it occurs in food products which comprise 
multiple, separated compartments or layers where the 
colouring agent is not added to all of such compartments, but 
only to one or more selected compartments. A colouring 
agent which, do not migrate in such products are therefore 
highly desirable in the industry. It has been found that the 
pigments of the compositions according to the invention are 
retained in the compartment(s) to which they have been 
added and do not migrate into adjacent non-coloured com- 
partments. 

One typical example of such a compartmentalized or 
layered food product is dessert products, which optionally 
are acidulated, comprising at least one layer of fruit filling 
to which a colouring agent is added, and one or more layers 
of other ingredients also having an aqueous phase but to 
which a colouring agent is not added. Another example of 
such a product is a layered cake. It is evident that migration 
of colouring agent into the non-coloured layers result in a 
highly unacceptable appearance of these layered products. 
As it is shoAvn in the below examples, the compositions 
according to the invention can be used in such products 
without giving rise to "bleeding" problems. A further 
example of a product where it is advantageous to avoid 
migration of pigments is a cereal breakfast product to be 
eaten with miJk. 

Avoidance of pigment migration is also critical in con- 
nection with edible products comprising a surface decora- 
tion layer in which a colouring agent is dispersed. Clearly, 
it is undesirable if the added pigment migrates from the 
decoration layer into the subjacent product layer. T/pical 
examples of surface decorated products are meat products 
such as surimi and other delicatessen products where the 
decoration e.g. may be in the form of a water-based gel 
which is coloured with the pigment composition while liquid 
and subsequently applied on the product to solidify. Other 
examples of surface decorated products are bakery product 
having sugar icing (glazing) on top or coloured decoration 
particles. When added to such decoration layers or particles, 
the pigments in the compositions according to the invention 
do not migrate from the layers or particles. 

Dragees constitute a particular type of edible raultilayered 
products where one or more coating layers typically con- 
sisting of sugar are applied onto a center of an edible 
ingredient. Examples of such centers to be coaled include 
chewing gum, sugar granulates, sugar tablets and chocolate. 
Colouring of such edible centers is typically carried out in 
one or more panning steps where the centers are coated with 
a sugar syrup containing the colouring agent. Normally, it is 
required to apply several coating layers to obtain a sufficient 
covering with colour. With known water soluble or dispers- 
ible colouring agents based on lakes it is frequently required 
to apply 20 coating layers or more. It has been found that the 
compositions according to the invention are highly suitable 
for such coating purposes and that dragees with a sufficient 
colouring can be obtained by applying less than 20 layers, 
such as 2-15 layers. Furthermore, it has been found that the 
natural pigments of the compositions as contained in coating 
layers do not come off on fingers on handling or on mucosal 
surfaces when the dragees are consumed. 

A highly attractive characteristic of the compositions 
according to the invention is that they are useful as colouring 
agents in the manufacturing of a pharmaceutical product. 
Thus, the compositions can be used for colouring of phar- 
maceutical products comprising multiple, separated com- 
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partments essentially in the same manner and with the same 
advantages as described above for compartmentalized food 
products. In particular, the compositions according to the 
invention are useful for colouring of compositions for con- 
ventional film-coating of tablet, pills or granules containing 
pharmaceuticaily active substances. 

For such coating purposes the water dispersible compo- 
sition according to the invention is typically added to a sugar 
syrup suspension, e.g. using sucrose. The solids content of 
such a coating syrup is normally in the range of 60-80% by 
weight. The amount of the natural pigment composition 
which is added to the coating syrup is generally in the range 
of Vi-50% by weight of the syrup. The thus coloured coating 
mixture may contain further components such as stabilizers, 
preservatives, viscosity modifying agents and plasticizers. 

The pharmaceutical centers are coated repeatedly in a 
conventional panning process and the number of repeated 
coatings required depends on the particular pigment and the 
desired appearance of the finished product. However, with 
the composition according to the invention, relatively few 
coating layers are required to obtain an attractive colouring. 
TTius, less than 20 layers is normally required and in most 
cases, 5-15 layer will suffice. 

In addition to the above applications of the compositions, 
it is contemplated that they are also useful for colouring of 
pharmaceutical products in liquid form such as solutions, 
suspensions or dispersion having an aqueous phase. 

As mentioned above, the present invention provides in 
one aspect a method of preparing the ready-to-use water 
dispersible pigment composition according to the invention. 
In a first step of the method a dispersion of a water-insoluble 
and/or hydrophobic natural pigment is prepared by commi- 
nuting the pigment in an aqueous phase. This comminution 
step is carried out without the addition of surface active 
substances such as emulsifying compounds, but in the 
presence of a hydrocoUoid of a type and in amounts as 
mentioned above. The comminution can be obtained by any 
conventional technique which will result in comminution of 
a solid or an oil into discrete bodies having a size of at the 
most 10 /.im. However, it may be advantageous to continue 
the comminution until the pigment is in the form of bodies 
having an average size of at the most 5 /^m, preferably at the 
most 2 and more preferably at the most 1 ^mi. 

Applicable comminution techniques include milling and 
homogenization as it is described in details in the below 
examples. In a useful embodiment, the amount of hydrocol- 
loid is less than 10% by weight of the pigment. 

The above comminution step may be repeated one or 
more times in order to obtain the required body size. The 
dispersion may be carried out in at least two steps of which 
the first step is a milling in an aqueous phase comprising less 
than 10% by weight of hydrocolloid, followed by further 
homogenizing the dispersion, optionally with the addition of 
a further amount of hydrocolloid. 

As mentioned above, the natural pigments may either be 
in the form of solid particles or in the form of an oleoresin 
such as a paprika oleoresin. Furthermore, a pigment such as 
an oleoresin pigment can be used in the method according to 
the invention in the form of a dispersion of the pigment in 
a food grade and pharmaceuticaily acceptable oil such a 
vegetable oil. 

It will be understood that the method may also comprise 
the preparation of a pigment dispersion in which a mixture 
of water-insoluble and/or hydrophobic natural pigments is 
used. In this manner pigment compositions having a par- 
ticular attractive colour tone can be provided as a result of 
the combination of two or more pigments having differing 
colours. 
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As also mentiooed above, the method may comprise the 
addition of cait>ohydrate to the aqueous phase either before 
or after the comminution or it may comprise adding to the 
dispersion of the water-insoluble and/or hydrophobic natural 
pigment at least one further ingredient. Such further ingre- 
dients may e.g. be selected from antioxidants, stabilizing 
agents, plasticizers, viscosity modifying agents, alcohols, 
resins and preservative agents. 

EXAMPLE 1 

Preparation of Paprika Olcoresin Composition 

8.0 kg gelatin (dry weight) was added slowly to 16.5 kg 
deminerali^d water at about 65** C. with stirring until the 
gelatin was dissolved. 15.0 kg of sucrose was added and the 
mixture was agitated using a mixer until the sugar was 
dissolved. 10.6 kg of paprika oleoresin was heated to 40-45** 
C. and added to the above solution using a high speed mixer 
with a homogenising head and the mixture homogenised at 
maximum velocity for about 30 minutes. The mixing was 
continued until a homogeneous mixture was obtained (about 
20 minutes) at high speed. The temperature was then raised 
to about 70° C. and agitation continued for about 10 minutes 
at low speed resulting in a homogenous water dispersible 
pigment composition. The composition has a water content 
of about 33% by weight. 

Working Instruction 1 

Preparation of Paprika Oleoresin Compositions 
with Different Water Contents 

Compositions with varying water content can be prepared 
using the method as described in Example 1 with the 
following ingredients (in kg): 





Water 
content 


Gelatin 


DemineraHsed 
water 


Sucrose 


A 


25% 


8.0 


12.5 


19.0 


B 


30% 


10.0 


15.0 


14.5 


C 


33% 


12.0 


16.5 


11.0 


D 


40% 


15,0 


20.0 


4.4 



Keeping the amount of pigment constant at 10,6 kg in the 
four compositions will result in the following gelatine 
contents calculated by weight of the pigment: 

A: 75%, B: 94%, C: 113% and D: 142% respectively. 

Working Instruction 2 
Preparation of Chlorophyll Oleoresin Compositions 

The above paprika oleoresin compositions can be pre- 
pared using the method and ingredients of Example 1 and 
Working Instruction 1 wherein paprika oleoresin is replaced 
by the same amount of chlorophyll oleoresin. 

EXAMPLE 2 

Preparation of a Paprika Oleoresin Composition 
Using Homogenization at High Pressure 

8.0 kg of gelatin (dry weight) was added slowly to 15.0 kg 
demineralised water at a temperature of about 65° C. with 
agitation until the gelatin was dissolved. 16.5 kg of sucrose 
was added under agitation until the sucrose was dissolved. 
10,6 kg of paprika oleoresin was heated to 40-45° C. and 
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added to the above mixture under agitation using a high 
speed mixer with a homogenization head and the mixmre 
homogenised/mixed at high velocity over a short period. The 
product was passed through a homogeniser at high pressure 
5 (12.000-30.000 psi) resulting in a homogeneous water dis- 
persible pigment composition. The resulting composition 
has a water content of about 30% by weight. 

EXAMPLE 3 

10 Preparation of a Bixin Composition 

8.0 kg gelatin (dry weight) was added slowly to 16.5 kg 
demineralised water at a temperature of about 65* C. with 
stirring until the gelatin was dissolved. 15.0 kg of sucrose 
was added under agitation until the sugar was dissolved. 
10.5 kg of bixin powder was added to the above mixmre 
under agitation using a mechanical stirrer. Mixing was 
continued until a homogeneous mixture was obtained. 

The mixture was milled using a suitable mill until a stable 
dispersion of the pigment was obtained. The milled product 
was heated under gentle agitation to about 75** C. and kept 
at this temperamre for about 10 minutes. The resulting 
composition has a water content of about 33% by weight. 

Working Instruction 3 

25 

Preparation of Bixin Compositions with Different 
Water Contents 

Bixin compositions with varying contents of water, gela- 
tin and sucrose can be prepared using the method as 
30 described in Example 3 with the following ingredients (in 
kg): 



35 



40 





Water 
content 


Gelatin 


Demineralised 
water 


Sucrose 


A 


25% 


8.0 


12.5 


19.0 


B 


30^ 


10 


15.0 


14.5 


C 


33% 


12.0 


16.5 


11.0 


D 


40% 


15.0 


20.0 


3.4 



The resulting compositions will have the following gela- 
tin contents calculated by weight og the pigment: 

A: 76%, B: 95%, C: 114% and D: 142% respectively. 

EXAMPLE 4 

Preparation of Turmeric Composition 

A turmeric composition was prepared using the same 
method and amounts of ingredients as described in Example 
3, but with substitution of bixin powder with the same 
amount of curcumin powder. 

Working Instruction 4 

Preparation of Tlirmeric Composition Using Gum 
Arabic as Hydrocolloid 

The composition can be prepared using the method and 
ingredients as described in Example 4 wherein gelatin is 
replaced by the same amount of gum arabic. 

60 EXAMPLE 5 

Comparative Study of Migration in an Acidulated 
Dessert Coloured with Pigment Compositions 
According to the Invention and Reference 
^5 Colouring Agents 

Mashed apple was mixed with the below amount of 
colouring agents and 25 ml glass containers were filled half 
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with the mixtures, the remaining half of the containers were 
filled with yogurt. The container were kept at 5* C. and the 
migration of the colour into the yogurt layer in cm was 
recorded after 4, 7, 11 and 28 days. 

All the reference colouring agents were products of Chr. 
Hansen A/S, Hersholm, Denmark. The following agents 
were tested (dosages in g colouring agent/g mashed apple): 

T-PT8-WS: turmeric dissolved in polysorbate 80 (0,068), 
P-50,000-WS; paprika oleoresin dissolved in polysorbate 
80 (0.067), 

Paprika oleoresin composition of Example 1 (0,131), 
Bixin composition of Example 3 (0.029), 
Turmeric composition of Example 4 (0.092) 

TABLE 5.1 

Migration of test compositions and 
reference colouring agents in cm 





28 



Bixin^ test 
TVinneric, reference 
Tlinneric, test 
PaprOca, reference 
Paprika, test 



0.5 

0 

0.5 
0 



These results clearly shows that migration did not occur 
with the natural pigment compositions according to the 
invention, whereas the reference products containing the 
corresponding pigments in solution migrated to a significant 
extent. 

EXAMPLE 6 

Coating of Confectionary Using Coating Syrups 
Containing Natural Pigment Compositions 

A coating syrup was prepared from 3.5 kg sucrose and 1.5 
kg water by mixing and heating to 80** C. under agitation 
with a propel stirrer. The syrup was cooled to 50° C. and 270 
g of a natural pigment composition according to the inven- 
tion containing about 200% of pigment was added to the 
syrup. Two coloured coating syrups containing pigment 
compositions with turmeric or bixin, respectively were 
prepared in this manner. The concentration of the natural 
pigments in the syrups was about 0.4% of the syrup dry 
matter. 

4-5 kg confectionary centers with a diameter of 17 mm 
and with a sugar coating containing Ti02 were used to test 
the colouring ability of the coating syrups. 

In both experiments, a satisfactory colour of the resulting 
dragees was obtained even with 3-4 layers of coloured syrup 
and a strong and dark colour was obtained after 10 layers of 
coating. 

The experiment illustrated that the natural pigment com- 
positions dispersed very well without the use of a high speed 
mixer. 

The colouring ability was high in that good colouring was 
seen after only 3—4 layers without the addition of gum arabic 
which is often used in coating syrups to enhance the adher- 
ence of the colouring agent. It was observed that no colour- 
ing of teeth, mouth or hands occurred on eating the coloured 
dragees. 
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EXAMPLE 7 



The Performance of Pigment Compositions in Soft 
Drink 

A concentrated soft drink medium was prepared with the 
following composition: 



Sucrose 430.0 g 

Na-foenzoate^ food grade 0.7 g 

K'sorbate, food grade 0.9 g 

Ascorbic add 0.1 g 

Citric add monohydratc, food grade 8.6 g 

DemincraJiaed water, ad 1000.0 g 



The concentrate was diluted 1:4 before use with dem- 
ineralised water. The diluted soft drink medium had a pH of 

3.0±0.2. 

Pigment compositions as prepared in Examples 1, 3 and 
4, respectively (Test-Paprika, Test-Annatto and Test- 
Turmeric), were added as test samples to the diluted medium 
at the following pigment concentrations, respectively: 10 
units, 20 ppm, and 28 ppm. The following colouring agents 
containing the corresponding pigments were added to the 
soft drink medium as reference samples: 

P-50,00-WS, paprika oleoresin in polysorbate 80 (10 
units), 

A-720-WS-AP, norbixin in propylene glycol, polysorbate, 
Ca(OH)2 and water (20 ppm), 

T-PT8-WS, turmeric in polysorbate 80 (30 ppm). 

L*a*b* values were measured using a Minolta Tristimu- 
lus CT-210 equipped with a D65 lamp in a 1 cm cuvette. The 
measurements were made after dissolution/dispersing of the 
colours and after storage for 8 weeks in the light and dark, 
respectively. AE expresses the difference in colour param- 
eters. The results are summarized in the below table: 

TABLE 7.1 

Transparency of soft drink medium and 
AE at day 0 and after storaiK for 8 weeks 







AE, 




Colouring agent 


Transparency 


daylight 


dark 


Test- Paprika 


Cloudy 


45 


17 


P.50,000-WS 


Transparent 


43 


35 


Test-Annatto 


Cloudy 


13 


5 


A-720-WS-AP 


Transparent 


AS 


35 


Test-TUrmeric 


Cloudy 


4 


3 


T-PT8-WS 


Transparent 


94 


33 



These results illustrate that the compositions according to 
the invention has a high stability as compared to the refer- 
ence colouring agents. Furthermore, the water dispersible 
compositions of the invention confer to the soft drink 
medium a cloudy appearance whereas the reference soft 
drink samples remained transparent. A cloudy appearance of 
a soft drink is a highly desirable characteristic of a coloured 
soft drink. 

EXAMPLE 8 

Light Stability of Turmeric Pigment Composition 
A sugar glazing was prepared consisting of 300 g icing 
sugar and 30 g of water. To this mixture was added a 
composition according to the invention at a concentration of 
40 and 80 ppm of turmeric (Test-'Hirmeric). As a reference, 
T-PT8-WS (turmeric solubilized in polysorbate) was added 
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to glazing at the concentrations 10, 20 and 40 ppm of the 
pigment. The stability of the pigment in the two composi- 
tions was determined by measuring the chroma immediately 
after addition of pigment and after 1 day in daylight. 
The results are summarized in the below table: 

TABLE 7.1 

Stability of colour as changes in 
chroma during storage in davHyht for 1 dav 



Composition 



ppm 
pigment 



chroma^ 
initial 



chroma, 
after 1 day 



Test-Turmeric 


80 


46 


47 


Test-Turmeric 


40 


36 


33 


T-PT8-WS 


80 


75 


58 


T-PT8-WS 


40 


68 


47 


T-PT8-WS 


20 


58 


36 


T-PTS-WS 


10 


47 


26 



It was thus clearly demonstrated that the pigment com- 
positions according to the invention has a significantly 
higher stability against daylight than the reference compo- 
sitions. 

EXAMPLE 9 

Preparation of a Bixin Composition with 
Dispersion of Bixin in Two Steps 

1.0 kg of gelatin (dry weight) was added slowly to 16.0 kg 
demineralised water at a temperature of about 65° C. with 
agitation until the gelatin was dissolved. 15.5 kg of sucrose 
was added under agitation until the sugar was dissolved, 
10.5 kg of bixin was added to the above mixture under 
agitation using a mechanical stirrer. Mixing was continued 
until a homogeneous mixture was obtained. The mixture was 
milled using a suitable mill until a stable dispersion of the 
pigment was obtained. The milled product was heated under 
gentle agitation to about 70° C, 7.0 kg of gelatine was added 
and dissolved using agitation. The temperature was kept at 
this temperature for about 10 minutes. The resulting com- 
position has a water content of about 32% by weight. 

What is claimed is: 

1. A ready-to-use water dispersible pigment composition 
that contains in excess of 10% by weight of water, the 
composition comprising a dispersion of a water-insoluble 
and/or hydrophobic natural pigment in the form of bodies of 
an average size which is at the most 10 jum, said bodies being 
dispersed in the absence of a surface active substance in an 
aqueous phase comprising a hydrocoUoid in an amount of at 
least 1% by weight of the pigment, the composition, when 
it is added to a food product or a pharmaceutical product 
comprising multiple, separated compartments, whereby the 
composition is dispersed in one or more selected 
compartments, essentially does not migrate from said 
compartment(s) where it is dispersed into other compart- 
ments. 

2. A composition according to claim 1 wherein the natural 
pigment is selected from the group consisting of a 
carotenoid, curcumin, a porphyrin pigment and vegetable 
carbon black. 

3. A composition according to claim 1 wherein the pig- 
ment bodies are selected from the group consisting of 
droplets of an oleoresin pigment and droplets of a dispersion 
of a pigment. 

4. A composition according to claim 3 wherein the hydro- 
colloid is selected from the group consisting of a protein, 
agar, alginate, carrageenan, furcelleran, pectin, a starch, a 
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starch derivative, microcrystalUne cellulose, a cellulose 
derivative, dextran and a synthetic hydrocoUoid. 

5. A composition according to claim 1 wherein the aque- 
ous phase further comprises a carbohydrate. 

6. A composition according to claim 1 wherein the hydro- 
coUoid is selected from the group consisting of a protein, a 
polysaccharide and a gum selected from the group consist- 
ing of guar gum, locust bean gum, xanthan gum, tragacanth 
gum and gum arable. 

7. A coating composition comprising a composition 
according to claim 1 and at least one further ingredient 
selected from the group consisting of a syrup, a plasticizing 
agent, a film coating resin, a stabilizing agent, a further 
colouring scent and a lower alcohol. 

8. An edible product comprising a composition according 
to claim 1. 

9. A edible product according to claim 8, comprising 
multiple, separated compartments such that the composition 
is dispersed in one or more selected compartments, and the 
composition in one compartment essentially not migrating 
to other compartments. 

10. A pharmaceutical product comprising a composition 
according to claim 1. 

11. A method of preparing a water dispersible pigment 
composition according to claim 1, said method comprising 
preparing a dispersion of a water-insoluble and/or hydro- 
phobic natural pigment by comminuting the pigment in the 
absence of an emulsifying agent in an aqueous phase con- 
taining a hydrocoUoid in an amount of at least 1% by weight 
of the pigment to obtain a dispersion containing the pigment 
in the form of bodies having an average size of at the most 
10 /mn, the composition containing in excess of 10% by 
weight of water. 

12. A method according to claim 11 wherein the pigment 
is a solid pigment. 

13. A method according to claim 11 wherein the pigment 
is dispersed in at least two steps. 

14. A method according to claim 13 wherein the first step 
is a milling in an aqueous phase comprising less than 10% 
by weight of hydrocoUoid, followed by further homogeniz- 
ing the dispersion, optionaUy with the addition of a further 
amount of hydrocoUoid. 

15. A method according to claim 11 wherein the pigment 
bodies are selected from the group consisting of droplets of 
an oleoresin pigment and droplets of a dispersion of a 
pigment. 

16. A method according to claim 15 wherein the hydro- 
colloid is selected from the group consisting of a protein, 
agar, alginate, carrageenan, fiirceUeran, pectin, a starch, a 
starch derivative, microcrystalUne ccUulose, a cellulose 
derivative, dextran, a synthetic hydrocoUoid and a gum 
selected of the group consisting of guar gum, locust bean 
gum, xanthan gum, tragacanth gum and gum arabic. 

17. A method for administering a ready4o-use water 
dispersible pigment composition comprising dispersing a 
water dispersible pigment in the aqueous phase of an edible 
product, wherein said dispersible pigment contains in excess 
of 10% by weight of water, and comprises a dispersion of a 
water-insoluble and/or hydrophobic natural pigment in the 
form of bodies of an average size which is at the most 10 /*m, 
said bodies being dispersed in the absence of a surface active 
substance in an aqueous phase comprising a hydrocoUoid in 
an amount of at least 1% by weight of the pigment. 

18. The method according to claim 17 wherein the edible 
product is manufactured by extrusion. 

19. A method for manufacturing a pharmaceutical product 
comprising. 
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dispersing a ready-to-use water dispersible pigment, in 
the absence of a surface active substance, into an 
aqueous phase of said pharmaceutical product, wherein 
said ready-to-usc water dispersible pigment contains in 
excess of 10% by weight of water, wherein the ready- 
to-usc water dispersible pigment comprises a disper- 
sion of a water-insoluble and/or hydrophobic natural 
pigment in the form of bodies of an average size which 
is at the most 10 jum, wherein said bodies are dispersed, 
in the absence of a surface active substance, and 
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wherein said aqueous phase comprises a hydrocoUoid 
in an amount of at least 1% by weight of the pigment. 
20. The method according to claim 19 wherein the phar- 
maceutical product comprises multiple, separated compart- 
ments whereby the composition is dispersed in one or more 
selected compartments, the compositions in one compart- 
ment essentially not migrating to other compartments. 



